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SUBJECTS ON THE BIP AND A MULTIPLE-CHOICE BIP WITH
VARYING DEGREES OF BACKGROUND INTERFERENCE
Michael Joseph Ezzo, Ed.D.
Western Michigan University, 1986
The purpose of this study was to examine the visual
and motor behavior of brain dysfunctional patients and
the effects of varying the line density on the Background
Interference Procedure
Various

claims

have

for the Bender-Gestalt
been

made

for

the

(BIP).

increased

diagnostic accuracy of the BIP over the regular BenderGestalt, yet few investigations have been conducted to
explore the BIP phenomenon.
drawing geometrical

A model for the process of

figures was

proposed

in hopes of

clarifying how this procedure and others intervene in the
graphomotor task.
The original BIP paper was considered to have lines
of single-density.

A transparency of this original BIP

paper was rotated 180° and overlaid onto a second sheet
of single-density BIP paper to create paper with double
density

lines.

Blank paper was referred to as zero-

density paper.

A multiple-choice test was created and

the subjects'

scores were compared on both the drawing

and multiple-choice administrations for the three paper
densities.

In addition, behavior on a figure-ground test

was compared with behavior on the various Bender-Gestalt
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administrations.
Thirty-two right-handed male subjects were used.

The

dysfunctional group consisted of patients from a Veterans
Administration hospital with a Halstead-Reitan Impairment
Index greater than

.5.

The non-dysfunctional group was

composed of non-hospitalized

individuals who had not

experienced any traumatic head injury and an education
beyond the high school level.
The

results

indicated

no

significant

difference

between the errors produced on single- and double-density
lined paper on either the drawing or multiple-choice
tests.

Within the dysfunctional group,

significantly

more errors were created on single- than on zero-density
paper on both the drawing and multiple-choice tests.
Errors on the figure-ground test correlated with errors
on zero- and single-density paper on only the drawing
portion of this research.
It was concluded
not,

that increasing

line density was

in itself, a significant factor in influencing the

visual
Gestalt

component of the graphomotor task.
figures

are

simple

geometric

limited number of high-information areas.

The Bender-

designs with

a

Memorizing the

designs may limit the number of errors created on double
density lined paper.
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CHAPTER I
INTRODUCTION

In 1963,

Canter developed a modification of the

Bender-Gestalt test which required subjects to take the
test a second time,

copying the Bender symbols onto a

paper containing random, curved lines rather than onto
the normal blank paper.
ground

Canter's test, called the Back

Interference Procedure for the Bender-Gestalt

(BIP) , has consistently discriminated organic from nonorganic patients at a higher rate than does the Bender
alone.

The purpose of this investigation was:

(1) to

determine what factors contribute to the BIP effect,
to

promote

a greater

understanding

(2)

of visual-motor

activity and the broader issues involved in the diagnosis
of brain dysfunction, and

(3) to refine inferences made

from patient-test behavior.
Background
The Bender-Gestalt test has had the greatest success
in the measurement of psychomotor maturation from ages 5
to 12 (Koppitz, 1964).
this way

correlates

Use of the Bender performance in
the physical

subject's

properties

ability

to

of each

design with

the

reproduce

accurately.

Such an analysis treats the reproduction of

1
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it

a design as mechanistic.

Deviation from the original

designs represents immaturity in the development of some
physical/mental

component of the subject's

(child's)

graphomotor abilities.
The use of the Bender performance to distinguish an
organic population presumes a similar mechanistic view of
the drawing process.

However,

this mechanistic view

poses interpretative problems when the Bender test
used

in psychiatric

settings.

While there

is

is a pos

sibility the mechanisms might be affected, causing dis
tortions,
process.

psychosis

itself might influence the drawing

The cognitive component which is operating in

the graphomotor activity may affect the drawing process.
Cognitive influences have been implied in the mechanistic
model

of

Locher

distortions
individuals
instead

of

of

and

Worms

the Bender

(1977).

designs

suggest cognitive
dots

could

indicate

Idiosyncratic

by

non-medicated

interference.
a

lack

of

Dashes

interest,

increased size in the designs suggest a low frustration
tolerance, and very small drawings reflect anxiety.
Whether

the

Bender performance

is a mechanistic

process requiring reflex activity from eye to hand or a
more complex activity involving cognitive mediation is
unclear.

This study was designed from the assumption

that subjects draw from a mental impression of the figure
rather than mechanically reproducing a visual

observa-
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tion.

Requiring the subject

to reproduce

the figures

exactly as they are perceived implies that the subject
must suppress some cognitive activities— assuming both
visual and motor activities are functioning.

Therefore,

any deviation from the original suggests a lack of sup
pression of the subject's cognitive abilities, as well as
mechanical or reflexive involvement.
Haworth

(1970)

stated that, while visual perception

and drawing skills are necessary successfully to repro
duce a figure,

their

simple combination does not suf

ficiently explain the drawing phenomenon.
accurately

seeing

Stoer, Corotto,

the

designs

& Curnutt,

accurate reproduction.
patients correctly
multiple-choice

Zn addition,

(Maccoby

1965)

& Bee,

1965;

does not guarantee an

In fact,

many populations of

see Bender designs when offered a

version

of

the Bender-Gestalt

test

(Niebuhr & Cohen, 1956; Stoer et al., 1965).
Since

1963,

investigation into the BIP phenomenon

has been attempted only twice.

All other experimentation

has focused on identifying populations sensitive to the
BIP.

Adams

(1971) , a student of Canter, was interested

in understanding
account for its
1966) .

the

features

of

the

technique

sensitivity to b r a i n .damage

that

(Canter,

Adams pointed out that research prior to 1966

presented irrelevant or distracting stimuli peripheral to
the main task

(e.g., bright lights or loud sounds).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

He

then constructed his experiment to determine whether dis
tracting lines peripheral to the drawing area would have
a different effect than distracting lines central to the
task (Appendix A).

Adams's unusual approach

assumed the

lines on the BIP paper had a distracting quality.
Yulis
levels

(1968)

examined

the effect

of drive on test performance

of

increasing

and was

demonstrate that a visual-motor activity,

able

to

such as the

Bender-Gestalt, could be affected by an increasing threat
of shock.

Yulis's investigation was prompted by Canter's

(1966) hypothesis that the "BIP has a potential arousal
or

stimulating

properties

which yield

differential

results in the ways individuals adapt to the task or are
able to ignore the background lines"
Adams's

nor Yulis's

(p. 96).

experiment revealed

specifically about the BIP effect.

Neither

information

The question still

remains as to why certain populations of patients have
more

difficulty

drawing

Bender

designs

on

paper

containing random lines.
A Realistic Perspective for the Bender
The intent of this experiment was not to determine
the accuracy of differentiating a particular population,
nor to determine what regions of the brain may be
volved in the Bender-Gestalt or BIP activity.

in

Attempting

to differentiate populations on the basis of the Bender

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

alone assumes that a single test, such as the Bender, has
highly discriminative powers.

In addition,

poses

brain

a

"unitary"

predicts

tha t

concept

most

forms

of

of brain

it presup

function

which

dysfunction will

produce a general lowering of all aspects of functioning.
This

issue

has

been

responded

to with

criticism

in

support of a "multivariate" concept of brain dysfunction
and the need for a battery of neuropsychological tests to
determine not only the type of damage,

its location, and

the specific functions impaired but simply to determine
accurately the possibility of brain dysfunction

(Golden,

Hammeke, & Purisch, 1978;. Kane, Sweet, Golden, Parsons, &
Moses, 1981; Purisch, Golden, & Hammeke, 1978).
One can correlate the activity of a particular brain
site with test performance.

Assuming that one does not

actively manipulate the physical brain, one has to make
inferences about specific brain activity based on the
subject's behavior.
to

Such inferences, however, often lead

faulty conclusions,

espically

since

research

has

demonstrated that a lesion in a particular part of the
brain can result in a variety of disorders
Boll,

1981;

Heilman & Valenstein,

(Pilskov &

1979; Lezak,

1983).

Drawing ability can also be impaired with injury to one
or both cerebral hemispheres (Belleza, Rappaport, Hopkins
& Hall,

1979;

Benton,

Teuber,

Battersby,

1962;

Black

& Bender

1960).

& Bern a r d ,

1984;

Benson and Barton
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(1970),

in studying the effects of lesions localized in

one of the four quadrants of the brain, found that con
structional apraxia results from lesions in any quadrant,
although right posterior lesions produced more frequent
and severe deficits.

Benson and Barton's study

looses

some credibility because no schema exist which evaluates
brain function on a quadrant basis.
contains

a variety

of diverse

anticipate differences
quadrant.

Since each quadrant

structures,

one would

in deficit from damage

to each

Their study does help to exemplify the degree

to which various brain sites particate in specific human
activities.

Therefore,

identification of general

s uch

research

functions

shows

that

of specific brain

regions does not constitute an inverse relationship to
human behavior.
While differentiating populations and correlating
brain site activity with Bender activity are
issues,

the addition of background

important

interference lines

raises concerns fundamental to the construction of the
test:

What is the "BIP effect?"

Is the density of the

background interference important?

Is the BIP a figure-

ground task?

Are the lines distracting?

Adams,

Canter-BIP

"the

diagnostic
framework"
needing

is

an

instrument without
(1970, p. 57).

paper

for

According to

empirically
a definite

derived

conceptual

It was conceived when Canter,

the Bender-Gestalt

test,

handed
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a

patient a piece of graph paper stained with coffee.

In

order to draw greater inferences about patient behavior,
a conceptual

framework

would

seem

to

be

of

great

importance.
Primary Focus
The primary focus of this investigation was on the
visual component of the Bender-BIP activity.

The visual

component was measured through a Bender multiple-choice
test and by varying the density of the background inter
ference.
istered

In addition, a figure-ground test was admin
in

order

to detect

similarities

behaviors between the various tests.

in patient

These

aspects of

the experiment are intended to increase our knowledge of
Bender and BIP activity and the ability to generalize the
results of patient behavior beyond the test alone.
Rationale
This study was undertaken to examine
vision
Three

the role of

in the BIP version of the Bender-Gestalt test.
instruments

were

used

to c o m p l e t e

this

task:

double-density lined paper, which was used for both the
drawing and multiple-choice administrations;
choice test using three paper densities
and double-density) ; and
multiple-choice

test was

a

a multiple-

(zero-, single-,

figure-ground

employed

even

test.

though
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A

many

studies have demonstrated that subjects,

regardless

age

(Stoer et al.,

(Maccoby

& Bee,

1965),

organicity

1965), or degree of emotional disturbance
1965) , are

able

to

perceive

designs

of

(Stoer et al.,
accurately,

as

indicated by their ability to choose the correct match
from a display of variations of a model.

Background

interference is intended to affect the visual component
in the graphomotor task.

The multiple-choice technique

was used to reexamine the role of vision, because of its
possible clinical utility beyond this study.
Double-density

lined paper was created using the

rationale that a figure is composed of attributes, with
some areas of the figure containing more attributes than
other areas.

Those areas yielding more information would

require more time to understand them and the addition of
in t e r f e r e n c e
areas.

By

background

lines

doubling

the

interference

high-information
creating

may alter

areas

alternate

these

density

high-information
of

the

original

lines the number of possible
would be

increased,

interpretations

of

thereby,

a figure

and

producing distortions from the original figure.
Whether the BIP task is similar to a figure-ground
task was

investigated

through

the

use

of

the Visual

Closure subtest of the Illinois Test of Psycholinguistic
Abilities.

This

test was

selected

not

only

for

its

clinical utility but also because it is the only figure-
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ground test which is composed of real-life figures in a
real-life setting.

Thus,

tion perspective,
addressed:

the

from a Vocational Rehabilita

following

question

could

be

Does behavior on the BIP generalize to the

more practical act of finding partially-hidden objects in
one's environment?
Limitations of the Study
The experimental design was constructed to control
for the 13 threats
Cook and Campbell

to internal validity as defined by

(1979)

(Appendix B) .

Two threats

to

external validity that could not be adequately controlled
were interaction of selection and treatment and inter
action of setting and treatment.

Therefore, the results

should not be generalized beyond college

students

and

hospitalized right-handed male subjects in the Midwestern
United States.
Definition of Terms
Co p y i n g :

As

opposed

to

drawing,

implies

a

mechanistic process of imitating an original.
Cybernetic:
adjustments

to

Self-regulating,
external

stimuli

self-correcting

such

as

a feedback

circuit in the nervous system.
Drawing:
creating

an

A representation by lines.
image

implies

the

Composing or

involvement

of

mental

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

images and processes in the creation process.
Dysfunctional:

A label intended to emphasize brain-

related manifestations of behavior.
obtained

an

impairment

index

considered dysfunctional.
assume

a physical,

greater

This

organic

Any individual who
than

definition

basis

for

.5 was

does

not

the measured

dysfunctional behavior.
Fixation:
at

a

A momentary or longer resting of the eye

particular

duration) .

position

(measured

in

number

or

A fixation is not necessarily looking at a

particular point since the external stimulus to which the
eye

is

attending

may

be

outside

the

foveal

vision

(Gaarder, 1975).
Perception:

The

mediating

function

sensation, or the act of receiving sensory

between

information

from the eyes, and transmitting that information to the
higher nervous system.
tionships,

The awareness of objects,

and events via the senses,

activities as recognizing, observing,

rela

including such

and discriminating

(Goldenson, 1984).
Saccadic:

Rapid jumping in eye movement from one

fixation to another
Scanpath:

(Goldenson, 1984) .
Eye

movements

examination of an object.

during

the

vi s u a l

These strategic movements are

believed to be idiosyncratic of the encoding process in
perception (Locher & Worms, 1977).
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Overview of Remaining Chapters
In Chapter

I I , a review of

studies

providing

a

theoretical understanding of the Bender Gestalt test is
followed by literature that compares

and analyzes

the

relationship between the Bender-Gestalt and various pop
ulations.
Chapter III describes the sample and the procedures
for conducting the study.

Information on the

instru

mentation is provided and the design of the study is
described.

Hypotheses are restated in testable form

and

procedures for data analysis are presented.
In Chapter IV, the results of the analysis of data
are

discussed.

presented.

First,

Second,

are reported.

the

preliminary

analyses

are

the results of the primary analyses

Third, each hypothesis is stated and the

result of the analysis is given, followed by a statement
of rejection or acceptance of the hypothesis.

Finally,

exploratory analyses are presented.
In Chapter V,
followed by

a summary

a description

discussion of the

findings.

of

of

the

the

study

is given,

conclusion

and

a

Implications for further

research are presented.
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CHAPTER II
REVIEW OF RELATED LITERATURE
Determinants of Bender-Gestalt Test Performance
In an extensive review of the
disciplines

as experimental

literature

psychology,

in such

medicine,

and

education, an immense amount of research was found on the
Bender-Gestalt and the various areas of interest.
objectives of

this review are

the following:

examine the theories of the Bender-Gestalt test,

The

(a)

to

(b) to

review research related to the visual component of the
Bender-Gestalt

task, and

(c) to present the hypotheses

for this study.
In 1978,

Heaton,

Baade,

and Johnson

reviewed 94

studies concerned with the use of neuropsychological
tests

to discriminate between patients with organicity.

The authors stressed that the organic group in most of
the 94 studies were composed of subjects simply diagnosed
as "organic brain syndromes."
that this

Heaton et al. were aware

is frequently a presumptive diagnosis based

largely upon results of unstandardized clinical
Canter
study,

(1971) , who was

included

exams.

in the Heaton et al.

selected his organic population on the basis of

the "organic brain syndrom" diagnosis. In eight of those
experimental studies with organics

and patients other

12
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than process

or

chronic

s c h i z o phrenics, the regular

Bender-Gestalt had a median diagnostic accuracy of 76%
for detecting subjects diagnosed "organic brain syndrom."
The

Background

median

hi t

concluded

rate
t hat

Interference Procedure
of

84%,

there

(BIP)

yet

Heaton

et

no

strong

and consistent

was

al.

had a
(1978)

evidence to support the use of the BIP as a screening
test instead of the standard copy phase.

In light of the

controversy surrounding the exact differences between the
two tests

(Boake & Adams,

1982),

it is not surprising

that the BIP has not received greater acceptance.
and Adams
used

Lacks

(1980) claims that the BIP has not been widely

because

increased

of

time

time-consuming

inconsistent
demands

for

scoring

research

findings,

the

two administrations,

the

method,

application to adults only.

and

its

limited

In addition, with regard to

organicity, the only useful information derived from the
BIP is a "yes,"

"maybe," or "no" answer.

No additional

information is accumulated about patient behavior as a
result of the extra effort involved in taking the test
twice.

Studies to date have focused on the effectiveness

of the BIP in differentiating organics or retardates from
psychotics or normals.
In general,

it has been assumed that performance on

the Bender-Gestalt
ability,

test

is a function

motor coordination,

of perceptual

and the integration of the
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two.

Variation in the drawing of the Bender designs may

result from visual or motor integration or communication
disorders.

Disorders of vision entail inadequate acqui

sition , impaired recognition, or defective retention of
visual information
1979)

(Belleza, Rappaport, Hopkins, & Hall,

and may range

spatial disorders.
apraxia,

tremors,

from visual-perceptual to visual-

Motor dysfunction can entail paresis,
ataxia,

etc., while

communication

disorders encompass the variety of aphasias.
It would probably be inaccurate to predict
vision,

motor coordination,

that

and integration play equal

roles in the Bender-Gestalt task;

however, findings that

poor performance in copying are not necessarily attribut
able to poor motor skills but primarily due to certain
perceptual deficits

(Maccoby,

1968;

McPherson

& Pepin,

1955; Niebuhr & Cohen, 1956) lend support and promise to
further investigation into the perceptual
the Bender-Gestalt

task.

component of

The primary intent of back

ground interference lines is to influence the visual com
ponent of the task.

Thus, in order to hypothesize about

the effect background

interference

lines have on the

visual component, this investigation will begin with the
role of perception in the Bender-Gestalt task.
Koppitz Model
Koppitz

(1975)

describes the process

of copying a
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Bender

design

stimulus

in a

linear

fashion

(Figure

1) .

The

card/ design A, impinges on the retina and is

transmitted to the brain.
subject sees the design.

Assuming normal vision,

the

Koppitz reminds us that percep

tion is complex and an active process.

There must first

be a process of visual association involving recognition
and recall.

Second, there is the process of visual per

ception or interpretation of the design.

The subject

must be able to label the design in some way.
motor abilities

Grapho

or motor coordination must be present,

but, according to Koppitz,

the entire process rests on

the ability to integrate the perceptual with the motor to
achieve an accurate reproduction of the stimulus design.
Koppitz's model implies a snapshot version of vision— the
eye is a passive transducer, completely dominated by the
stimulation

it receives.

While she was conscientious

enough to delineate the process of perception,

Koppitz

failed to illustrate an active visual-motor process.

Her

model was intended to represent those components of the
Bender
ment.

task which seem to be related to child develop
Therefore,

adequately
distortion

the

such

drawing

a

model

process

does
or

not

the

explain

sources

made by adults.
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16

Stimulus Card

VISION
(seeing design)

GRAPHO-MOTOR ABILITY
(motor coordination)

VISUAL ASSOCIATION
(recognition, recall)

VISUAL PERCEPTION
(Interpretation of design)

VISUAL - MOTOR PERCEPTION
(perceptual - motor integration)

Copy of design

Figure 1.
Source:

Koppitz's Model of the Visual-Motor
Activity in a Bender-Gestalt Task.
Koppitz, E. M.
(1964). The Bender Gestalt
Test for Young Children. New York: Grune &
Stratton, p. 4.
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BIP-Bender Model
The model proposed here

(Figure 2) is a composition

of various hypotheses concerning visual and motor func
tions

(Gaarder, 1975; Heilman & Valenstein,

1966;

Sabatino,

1979) .

ground interference
accentuates

Because

ent

the addition of back

lines to the Bender-Gestalt

test

the various phases in the drawing process,

the model will be referred to as
(BBM).

1979; Luria,

the BIP-Bender Model

The emphasis in the BBM is on the visual compon

(Phases I through IV); thus,

action are reduced to two steps

integration and motor
(Phases V and VI).

The

BBM differs from the Koppitz model in its conception of
the way we see an object, in its concept of perception,
and

in

its cybernetic

approach

to

the

visual-motor

process.
Phase I
The process of seeing as described by Luria (1966),
involves examining an object and distinguishing its es
sential features.

It entails the creating of a "percep

tual hypothesis."

This perceptual hypothesis may affect

how a person scans the object

(Gregory,

1972)

and sug

gests a selective nature to information processing. Of
key importance is the implied variability in seeing.
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18
Stimulus Card

Copy on BIP popor

OO
~r
Identification of one particular sign
of an object and the creation of a
"Perceptual Hypothesis"

Unimportant
signs are
inhibited

—

Selection of a particular
sign from a series of
alternatives

Selection of their meaning
from a series of alternatives

PREMOTOR AREA
(motor association cortex)

Figure 2.

Phase II

a

The synthesis of Isolated elements
and the Integration
of these elements Into simultaneously
perceived groups

Unimportant
signs are
Inhibited

Phase I

MOTOR CORTEX

Phase III

Phase IV

Phases
VS. VI

BIP-Bender-Model of the visual-motor
activity in the BIP-Bender task.
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Phase II
Establishing a relationship between features is not
only necessary for the construction of the object but
als o

helps

in

the

selection

of

a

particular

sign

(feature) from a series of alternatives (Phase II).

What

*

is not evident from the BBM is the role of memory, an
essential component
states

in this process.

Sabatino

(1979)

that there appears to be evidence to suggest at

least two distinct functions in perception— perceptual
discrimination and perceptual memory.
Perceptual memory appears to be the short term
storage function, whenever sensory material is
scanned for meaning, or lost (filtered) as
being unusable.
(p. 190)
Phase III and IV
The reverse or upward arrows between phases III-IV
and II-III attempt to represent the memory maintenance
that exists

independently

of

that which

occurs

from

multiple cycles— scanning and comparing the physical
object.
inhibited

Some features
(Phase II)

are considered unimportant and

as a result of the synthesis

and

selection of meaning (Phase III and IV).
Non-Localization of Phases I-IV
The first 4 phases of the BBM have been constructed
to avoid giving the impression that visual perception and
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the interpretation of the design are identical.

Percep

tion is not an interpretation.

defines

Sabatino

(1979)

perception as:
the mediating function between sensation, or
the act of receiving sensory information at the
peripheral end organs, i.e., eye and ear, and
transmitting that information from the sensory
receivers to the higher nervous system, where
it can be stored and used as symbols, symbol
systems, or c o n c e p t s in a s s o c i a t i o n with
language usage.
(p. 190)
It is important to note that this model does not repre
sent functions restricted to a particular location within
the brain.

Luria

(1966)

hypothesized that patients in

which the visual act is incomplete compensate by speech
associations.

The process of visual analysis is convert

ed into a series

of spoken

attempts

to decipher

the

meaning of the perceived signs and to integrate them into
a whole image.
Activities

such

as the inhibition of

irrelevant

information may occur in the prefontal cortex
1980;

Teuber,

Davis, 1945).

Battersby,

& Bender,

(Fuster,

1960; Yacorzynski &

Minor lesions of the prefrontal cortex can

affect perception, making patients exceedingly vulnerable
to distraction by irrelevant sensory stimuli— patients
are unable to resist interference from stimuli that would
normally be suppressed or ignored.

Yacorzynski and Davis

(1945) examined 5 patients with unilateral lesions of the
frontal

lobes and

perceptual

tasks

8 control

subjects on a variety of

(ambiguous

figures,

Muller-Lyer
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illusions, etc.)*
are

primarily

They concluded that the frontal lobes

concerned

with

those

functions

which

presumably belong to the field of perception.
The differences between the patients and the
controls can be accounted for by postulating
t h a t f o l l o w i n g f r o n t a l lobectomies: (1) a
longer time is required to perceive a stimulus,
(2) t h e n u m b e r of s i t u a t i o n s w h i c h are
perceived in a stimulus field is decreased, (3)
there is an inability to shift readily from one
s t i m u l u s to a n o t h e r , and (4) t h e r e is a
distortion of normal perceptions.
(p. 106)
Pribram and Luria (1973) reported that eye movements
of patients with

lesions of the frontal

lobes do not

perform any preliminary orienting activity and do not
single out the most informative details of a picture.
The patient's gaze wanders chaotically, without changing
focus under the influence of the task.

One can conclude

that regions of the brain other than the occipital

lobe

are involved in "seeing" a Bender design.
Eye movements

or

scanpaths

may

information about pre-motor activity.

offer

Eye-scan experi

ments have provided information about
process

in the Bender task.

valuable

the perceptual

Most of these experiments

have been motivated by the possibility of using eyemovement data to understand the various processes under
lying psychosensory learning disabilities.
Visual Scanning
Neisser

(1967)

would label phases I through IV of
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the BBM "analysis-by-synthesis."
During this process an extensive series of eye
movements (fixations and saccades) serve to
e x p l o r e t h e v i s u a l s t i m u l u s b it by bit
(analysis) and is the means by which a mental
representation of that stimulus is constructed
(synthesis).
(p. 30)
Only a few highly informative areas are sampled during a
brief but extensive visual scan so that input from both
ambient

and

focal

vision

become

highly

essential.

Ambient vision enables detection of salient visual infor
mation

peripheral

Neisser's

to

the

definition has

Stark and Ellis

(1981)

area

currently

a slightly

fixated.

passive

flavor.

point out that, if eye movements

are under the control of the physical stimuli, eye scan
ning would generally be determined by the physical prop
erties of the stimuli.
menters

(Gregory,

However, as noted by many experi

1972; Lettvin, Maturana, McCulloch,

Pitts, 1966; Norton & Stark,
Yarbus,

1967)

each

1971; Stark & Ellis,

subject develops

scanpath for a particular picture,
scanpath

is

determined

by

demonstrates
process

or

that phases

are c o g n i t i v e

mechanistic

in

nature.

1981;

an idiosyncratic

suggesting

higher-level

processes and not by lower-level

&

that the

perceptual

mechanisms.

The BBM

I through IV are a cognitive
dependent
Two

and

recently

not

simply

conducted

experiments examined the cognitive model of "looking.”
Stark and Ellis (1981) consider eye movement to be a
way to observe and understand the underlying processes of
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cognition.

Examining scanpaths of

subjects who viewed

ambiguous figures, Necker cubes, and fragmented figures
revealed that eye movements changed considerably with
different cognitive states.
illustrated their

The ambiguous stimuli best

findings.

The

s u b j e c t s ’ scanpaths

changed as a different form of an ambiguous stimulus was
identified.

It was concluded that such results could not

be accounted for by lower-level stimulus-controlled eye
movements.
Antes and Penland

(1981)

investigated the way in

which picture context can affect eye-movement patterns.
Twenty-one subjects viewed 10 complex pictures while eye
movements were recorded.

Each picture contained a number

of non-overlapping objects.

The subjects were told to

view the pictures in preparation for an object-recognition

test.

Th e

data

information promoted
picture theme,

suggested

that

the contextual

a rapid characterization of the

leading one to conclude that expectations

help guide a viewer.

They also found

fixations on expected objects were
occurred in context.

In addition,

that the first

shorter when they
Antes

and Penland

(1981) discovered that:
in viewing a picture containing much contextual
information, a portion of the fixational pause
is devoted to integrating information from the
preceding fixation to the object curre n t l y
being viewed.
(p. 169)
The

results

of

Antes

and

Penland's

experiments
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provide
support

support
for

for a cybernetic

a feedback

system

model.

A dditional

is derived

from our

experience of not perceiving everything in the environ
ment.

Gaarder (1975) reminds us that we often see some

thing new each time we view a given scene.
Stark

and Ellis

(1981)

hypothesized

that humans

first "look without seeing," then "see without looking,"
and

finally

"look

and

see."

Their hypothesis

suggests a cyclical and active process

also

in perception.

They explain that, while viewing a fragmented figure, a
subject
seeing).

scans

before

recognition

( looking

without

Eye movements are diffuse and may represent a

number of different preliminary cognitive hypotheses.
Now all of a sudden, he "sees without looking."
In less time than would be necessary for a
second eye movement to occur, the subject has
"clearly seen" the image (Mooney, 1956, 1958).
E v e n c o n t o u r s far away from his fovea are
"seen" clearly... To us it seems that he has
"seen" his own cognitive model rather than any
resultant from physiologically processing of
image pixels.
(p. 215)
The subject then continues to "look and see."
the process of scanpaths
checking paradigm.

and appears

This is

to be part of a

The role of cognition is central to

the phases and cycles in seeing an object.

Cognition and

lower visual mechanisms have been shown to be involved in
maintaining preferred
(Gaarder, 1975).

levels of physiological

arousal

Gaarder also sites Palmer (1966, 1970)

who reports that nearsightedness has the adaptive func

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

tion of lowering chronic arousal

level, by always pre

senting a slightly defocused image for processing— a type
of perceptual defense referring to the mechanisms of not
perceiving what we find threatening.
If these are common operations,

individuals

who

suffer from abnormal cognition could visually process the
Bender

designs

differently.

This

implies

that,

if

cognition plays a central role in pre-motor activity, in
dividuals with certain psychological problems would be
expected

to reproduce designs of distortion equal to

those reproduced by individuals with organic problems.
Holland and Wadsworth (1979)

found that schizophrenics,

as well as brain-damaged subjects,

showed a performance

decrement under BIP conditions.

Expected difference

between the two populations would occur if the organicity
physically affected integration, motor, communication, or
visual- apparatus functions.

Such a statement does not

suggest that the two populations will make the same kinds
of errors;

only

that,

when

averages

and

totals

are

compared, the errors will be higher than those for normal
subjects.

While Song and Song (1969) found a significant

difference between organics and non-organics, a frequency
distribution of 0 scores
BIP errors)

revealed a large overlap between their three

experimental groups.
performance

(Difference between Bender and

under

Song and Song concluded that test
the

BIP

is

not dependent

on
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the

emotional disturbance but rather on organic disorders.
This experiment

is concerned with the distinction

between dysfunctional and non-dysfunctional as defined by
the Halstead-Reitan.

A subject may be either emotionally

disturbed or organically impaired and be categorized as
dysfunctional
experiments
separate
uals.

on

the

to date

Halstead-Reitan.

have

examined

"k n o w n "

Howe v e r ,
organics

from diagnosed emotionally disturbed individ

Few experiments have attempted to control for the

"unknown" organic factor.

The remainder of this chapter

will concentrate on experiments that compare a normal,
psychotic,
Bender,

and

organic

the BIP,

subject's

or both.

performance

The purpose

on

the

is to present

evidence from the literature to support the BBM and the
methodology used in the investigation of the BIP effect.
The

following

sections

are

a review of scanning and

matching experiments that explore the role of perception
in the Bender task.
Scanpaths and the Bender
Belleza et al.
with

the visual

(1979),

in an experiment concerned

components of the Bender-Gestalt test,

found disorders of visual attention and spatial relations
underlying an
patients.

impairment of drawing ability in organic

Their

experiment required

patients and 7 normal controls

20 brain-damaged

(a) to reproduce the nine
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Bender designs
figure
view

(Appendix C ) , (b) to identify a stimulus

(cards A, 4, and 5) from five choices, and (c) to
c ards

recorded.
quickly

A,

4,

and

5 while

eye

movements

were

The results showed that the normal controls

fixated

on

the high-information

areas.

The

patients had more frequent and shorter fixation durations
and

spent

less

time

on

the h i g h - i n f o r m a t i o n

areas.

"These disorders of visual attention are reflected in an
inability to detect salient information peripheral to the
fixation point and in asymmetric deployment of attention
to

the

left

and

right

peripheral

fields"

(p. 32).

Belleza et al. were able to conclude that visual matching
and visual exploration measures can be used to evaluate
perceptual

impairment in individuals who do not have

adequate motor responses.
Locher and Worms
techniques

of

(1977) examined the visual scanning

10 perceptually

impaired

children,

10

neurologically impaired children, and 10 children with no
learning

disabilities.

c h ildren

used

features,

and exhibited scanning

less

more

stimulus

f i x ated
display

perceptually

fixations,

we 1 1 - o r g a n i z e d

frequently

The

on
and

(Figure

encoded

fewer

strategies
3).

These

noninformative
refixated

salient

that were
children

areas

areas

impaired

impaired

of

the

previously

examined.

Neurologically

children

would

frequently

fixate on a position that was not only off
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the stimulus but was o£f the screen.

Locher and Worms

found no significant difference between the drawings of
the perceptually
control group.
impaired

impaired

children

and

those

of

the

Their data suggest that the perceptually

children compensated by

spending

more

time

examining the stimulus display and used more fixations
per unit of scanning time than did the control group.
The work of Stark and Ellis
Penland

(1981)

(1981)

and Antes and

suggests that eye movements are idiosyn

c ratic— cognitively driven rather than dependent on the
object being viewed.

However, each object does seem to

possess high-information areas.
ments

while

the

subject

When recording eye move

is viewing

Bender

designs,

experiments have focused on specific information areas,
fixation duration,

and

sacc a d i c

strategies.

These

studies identified similarities in the perceptual process
among various

populations— a logical

step,

since

the

simplicity of the Bender designs may limit idiosyncratic
behavior.

Nevertheless, such investigations have had the

effect of neglecting not only the uniqueness of behavior
but

also

the

cognitive

component

underlying

the

behavior.
Other attempts to understand the visual component of
the Bender-Gestalt test have used a multiple-choice test,
thereby eliminating
motor activity.

the involvement of integration and

The multiple-choice test does indicate
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Figure 3.
Source:

Scanpaths of Three Bender Figures.
Locher, P. J., & Worms, P. F.
(1977). Visual
scanning strategies of neurologically impaired,
perceptually impaired, and normal children
viewing the Bender-Gestalt designs. Psychology
in the Schools, 14(2), 151-153.
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the complexity o£ seeing,

raising questions

about the

role of memory and the differences between detection or
recognition and discrimination.
Bender Multiple-Choice Test
Stoer,

Corotto,

and Curnutt

(1965)

attempted

to

differentiate between visual perception and the visualmotor task through the use of a matching test.

Fifty-six

subjects were given the Bender-Gestalt test, then asked
to rank eight variations of the designs, one of which was
the subject's own reproduction.
Curnutt

found no

significant

Stoer,

Corotto,

difference

in

and

the rank

ordering of the designs between psychiatric technicians,
organics, and acute and chronic schizophrenics.
findings

suggested

that deviant reproductions

designs were primarily related to factors
visual

perception.

between

the

group

indicating that
reflects

more

means

other than

in

the

reproduction

task,

"deviant performance on the copy task

conspicuously

defects

in motor

an d / o r

(p. 478).

Unlike Belleza et al.
Stoer

of the

Significant differences were found

integrative functions"

(1977),

These

et al.

(1979)

(1965)

or Locher

concluded

and Worms

that

visual

components only minimally influenced performance on the
Bender-Gestalt test.

Zach and Kaufman (1972) reported an

insignificant correlation between the Bender copying
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scores and those of a multiple-choice version of it.
Labrentz, Linkenhoker, and Aaron (1976) hypothesized that
the

lack of consensus was due

to differences

in

the

distinctive features and attributes of the visual stimuli
employed by the various investigators.
asked

Their experiment

132 pre- and primary school children to draw the

Bender designs and
options.

Their

to

identify each

results

indicated

design
that,

among
when

12
the

complexity of Bender-Gestalt multiple-choice recognition
stimuli is increased, scores obtained by normal children
are significantly correlated with those obtained through
the standard drawing process.
These experiments
matching

task may

requiring
matching

involve detection

minimal

task may

suggested that, while a simple

i n f o r m a t i o n ) , a more
require

discrimination

entailing further computations).

(a process
complicated
(a process

Sagi and Julesz

define discrimination as orientation
features)

only

and knowing what they are,

serial inspection with focal attention.

(1985)

(identifying the
thus requiring a
Therefore,

the

more complicated the matching task, the more closely the
pre-motor activity parallels drawing.
Maccoby's

(1968) description of the copying process

not only reflects the above conclusion but also supports
the BIP-Bender Model.
for the discrimination of simple geometric
forms, holistic perception suffices; for making
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a copy, it does not.
One cannot make a copy
all at once.
The activity is necessarily
sequential, involving starting with one portion
or segment and adding others.
If one is to
make any use of feedback during the process of
drawing, one must look at the portion of the
model that one has drawn, and ask whether it is
an adequate match to the segment of the model
it is m e a n t to r e p r e s e n t .
Thus, c o p y i n g
r e q u i r e s t h a t one shall f r a c t i o n a t e the
stimulus, or differentiate its parts, to a much
higher degree than is required for simple form
discrimination,
(p. 166)
Sources of error in drawing become more pronounced when
one considers the task of the background
procedure.

interference

According to Maccoby (1968) and the BBM, as a

subject sees a circle and begins to draw the circle on
the BIP
circle
section.

paper he/she will
and require

complete

feedback

a portion of the

in order

to add another

However, as the subject examines what has been

drawn on the BIP paper, he/she may be seeing an oval or
many odd-shaped pieces.

Holland & Wadsworth (1979)

hy

pothesized that copying the designs on BIP paper creates
new gestalts

that would not correspond to the original

model that the subject is holding briefly in memory.

The

higher complexity of a task means an increase in informa
tion processing, resulting in more difficulty.

It seems

clear from the BBM that drawing the Bender design on BIP
paper provides faculties beyond those that are necessary
for the regular Bender-Gestalt task.

As has been pre

viously

stated, the BIP has significantly more discrim

inatory

power

to detect patients with

organic

brain
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damage than has the regular Bender-Gestalt test.
Hypotheses
Based on the above considerations, the present study
was designed to investigate the proposed BBM through a
multiple-choice test and through varying the density of
the

background

inte r f e r e n c e

lines.

In addition,

a

figure-ground test was incorporated to examine the cor
relation of such test behavior with
This

study,

therefore,

was

designed

that of the BIP.
to

answer

the

following interrelated questions:
1.

Will

the

dysfunctional

group

commit

significantly more errors on the drawing and MultipleChoice tests and find fewer figures on the figure-ground
test than will the non-dysfunctional group?
2.

Will the ability to draw the figures from the

Bender Visual-motor Test vary with the type of background
upon which the subject is required to draw the figures?
Will

a greater density of the background interference

lines correlate with a greater number of errors

made

during the drawing process?
3.

Will the degree to which the drawing behavior is

impaired correlate with the degree of dysfunction?
Will

a higher degree of impairment

(as measured by the

Halstead-Reitan Battery) correlate with a greater number
of drawing errors?
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4.

Will presentation of the Bender

multiple-choice

figures

in a

format yield information comparable to

that which is gained from physically drawing the figures?
Will those who do more poorly on the Multiple-Choice test
produce

significantly

more

errors

(greater

than

1

standard deviation) on the drawing test?
5.

Will

(drawing task)
(using

blank

a higher

performance

on

more

paper

compared to that on the standard Bender
pap e r ,

zero-density)

performance on the figure-ground test?
perform

the BIP

poorly

on

correlate

with

Will subjects who

double-density

than

on

single-density paper identify significantly fewer objects
on the figure-ground test?
6.

Will

poor performance on the Multiple-Choice

test correlate wit h performance on the figure-ground
test?

Will subjects who perform more poorly on double

density than on single-density paper on the MultipleChoice test identify significantly fewer objects on the
figure-ground test?
7.
figures

Will variations in the background used for the
in multiple-choice

format yield

in f o r m a t i o n

comparable to that which is gained when the figures are
drawn onto different types of background?
who create

significantly more errors

Will subjects

(greater than 1

standard deviation) on the drawing test have significant
ly more errors on the Multiple-Choice test?
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CHAPTER III
METHOD
Subjects
The dysfunctional group for this study was selected
from the Veterans Administration Medical Center in Battle
Creek,

Michigan.

The population consisted of right-

handed males with a Halstead-Reitan
greater than .50.

impairment index

Patients who met these qualifications

and agreed to participate in the study became part of the
dysfunctional group.

Consent was obtained in accordance

with the guidelines established by the Veterans Admin
istration and included signatures on VA form 10-1086 as
well

as the consent form provided by this investigator

(Appendix D ) .
August,

Sixteen patients were gathered between

1985 and January,

statistics
patients,

on the

1986

dysfunctional

(See Table 1 for basic
group).

Of

three were diagnosed as alcoholic,

the

16

four as

depressive, seven as psychotic, and two as organic.
Right-handed males were selected because of a theory
proposed by Reitan in 1985 in which he states that one
possible reason that some people become left-handed is a
mild dysfunction in the left hemisphere.

This dysfunc

tion is significant only to the extent that it causes the
35
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right hand to become clumsy during early childhood, re
quiring compensation and possibly resulting in dominance
of the left hand.

In order to control for this potential

influence, only right-handers were selected.

An all-male

population was chosen because males were of the greatest
number at the VA hospital.
Table 1
Descriptive Statistics for the Dysfunctional Group
Mean

St. Dev

Min.

Max.

Range

Age

49.06

11.32

33.00

63.00

30.00

Verbal
IQ

88.06

12.38

64.00

112.00

48.00

Performance
IQ

83.19

10.63

61.00

99.00

38.00

Full Scale
IQ

85.00

10.30

60.00

100.00

40.00

Impairment
Index

.86

.15

.57

1.00

.43

The non-dysfunctional
handed males

group consisted

of

right-

from the general population who have had

some education beyond high school.

These specifications

were established in order to reduce the likelihood that
dysfunction might bias the results (see Table 2 for basic
statistics on the non-dysfunctional group).
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Table 2
Descriptive Statistics for the Non-dysfunctional Group
Mean
Age
IQ

St. Deviation

Minimum

Maximum

Range

32.38

11.31

20.00

58.00

38.00

115.81

6.23

102.00

122.00

20.00

Instrumentation
The following psychological test materials were used
to conduct this experiment:
a)

The Bender-Gestalt test

b)

Background Interference paper

c)

The Visual-Closure subtest

d)

A Bender Multiple-Choice test, and

e)

The Shipley Institute of Living Scale

The Bender-Gestalt Test
The

original

nine-design

Bender-Gestalt

test

(Bender, 1938) was the stimulus for the regular and BIP
administrations.

Each design remained exposed until the

drawing procedure was completed (Appendix D ) .
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Background Interference Paper
The original Background Interference paper, created
by Canter in 1963, was considered Single-Density paper.
An acetate copy of such paper was overlaid one-half inch
to the left onto a second sheet of single-density paper
to form Double-Density paper (Appendix E ) .
The Visual Closure Test
Harth and Justen

(1977)

suggested that the Visual

Closure subtest of the Illinois Test of Psycholinguistic
Abilities (ITPA)

(Kirk, McCarthy, & Kirk, 1968) is more a

measure of figure-ground than it is a measure of visual
closure.

The task is to identify common objects from an

incomplete visual presentation.

The subtest consists of

four strips of paper, each depicting a different scene.
On the

left side of each

(fish,

shoes,

right

of

the

(Appendix F) .

bottles,
figure or
The

strip is a stimulus

or a hammer
figures

is

stimulus objects

and saw).
a complex

figure
To the
scene

in the scene are

partially concealed so that one sees only part of the
object.

The

Strip 1

contains 15 fish

Strip 2

contains 14 boots andshoes

Strip 3

contains 14 bottles

Strip 4

contains 14 hammers and

subjects

of

this

saws

experiment were

instructed
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to

identify as many
possible

of

the

in 15 seconds.

partially

hidden

objects

as

The fifteen-second time limit

was used to prevent a ceiling

effect.

The

stimulus

object was named in the instructions for the first three
strips (i.e., "Circle all the fish hidden in this picture
as quickly as possible").

For the fourth strip the in

structions were changed to "As quickly as you can, circle
only these two tools in this picture."
The Bender-Gestalt Multiple-Choice Test
Construction of the multiple-choice or discrimina
tion test involved three steps:
designs,

determining alternative

matching the difficulty of each Bender design,

and randomizing the matched designs in order to determine
whether they would appear on single- or double-density
paper.

The test was designed similarly to one construct

ed by Zach and Kaufman (1971).

The test consisted of an

original Bender design and four stimulus choices.

One of

the choices was the standard design; the other three were
variations

based

upon

the

three

reported by Pascal and Suttell
three

most

common

errors

(1951).

among

After

common

errors

For Figure A, the

Pascal

patient population were overlap,
separation (Appendix G ) .

most

and

Suttell's

square rotation, and

the

three most common

errors were identified for each design, the designs were
placed

in

1 of

4 quadrants

on

plain

white

paper,
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corresponding to how they look during a standard adminis
tration of the Bender-Gestalt test.

Next, the same nine

multiple-choice designs were divided and placed on either
single- or double-density paper.

This split-half tech

nique was employed to reduce the number of

times each

subject had to view the nine designs.
The second step required determining the rank order
of difficulty among the designs and matching and pairing
them according to this ranking.
errors

m ade

at

ages

ranging

An

item analysis

from

5 to

10

of

(Snyder,

Holowenzak, & Hoffman, 1971) revealed that designs 7 and
8 produce the highest percentage of errors;

design 6

ranks third, with designs 4 and A ranking a close fourth,
(see Table

3 for the complete rank order of difficulty

for the nine Bender designs).
Once the designs were ranked and paired, each pair
was randomly assigned to either single- or double-density
paper

(Appendix G ) .

Randomization of the pairs resulted

in placement of five of the designs

on single-density

paper and four on double-density paper.

Designs A, 1, 3,

6, and 7 were assigned to single-density paper; designs
2,

4,

5,

and

8 were placed on double-density paper.

While the nine designs for the Bender multiple-choice
test on plain paper were administered in the standard
order,

the order for the BIP multiple-choice

test was

randomized to counterbalance the effects of memory and
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Table 3
Rank Order of Difficulty for the Bender Designs
Rank Order

Design

Pair

1 ......... 7 2

8

3

#1

-

6 -

*2

4 ......... 4 5 ......... A -

*3

6 ......... 5 7 ......... 1 8

2

9 ......... 3*-

learning.

#4

-

- Odd Member

A randomization of the nine multiple-choice

design cards resulted in the following order: 3, 1, 4, 7,
5/

8,

6,

A,

and

2.

Thus,

the multiple-choice

test

required the subject to correctly identify the design for
the entire Bender-Gestalt test on plain white paper, as
well as for the five Bender designs embedded in single
density paper and the four embedded
paper.

The subjects were

in double-density

instructed to "point to the

design which looks most like the original."
The Shipley Institute of Living Scale
Lingren
similar

(1969)

research

intelligence.

Thus,

stated
was

that

the

a major

lack

the Shipley

of

deficit

control

in
for

Institute of Living
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Scale

(SILS)

Intelligence

(Shipley,

1940)

Scale-Revised

and

the Wechsler

(WAIS-R)

was

Adult

used.

The

Shipley, also called the Shipley-Hartford, was devised as
an aid to detect mild degrees of intellectual impairment
in individuals of normal,
ligence.

original

(premorbid)

intel

It may also be used as an intelligence test.

Wahler and Watson, 1962, studied 105 subjects who sought
help at a mental hygiene clinic.
tion of approximately

They found a correla

.88 between the Shipley and the

Wechsler Adult Intelligence Scale.
used for the dysfunctional group

While the WAIS was

(see Table 1 for basic

statistics), the SILS was used for the non-dysfunctional
group.

The SILS was used because of the 20 minute time

limit for administration and because of ease and relia
bility of scoring.

The IQ scores or IQ estimates became

the covariate in the analysis between the dysfunctional
and non-dysfunctional groups.

The IQ score for the dys

functional group was also used in determining any signif
icant correlation between

IQ and any of the dependent

variables.
Procedure
The design of this study was intended to facilitate
investigating the effect that background interference
lines have on subjects attempting to draw Bender-Gestalt
designs.

In order to achieve this objective, both the
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dysfunctional and non-dysfunctional groups were composed
of volunteers.

Both the dysfunctional and the non-dys

functional subjects were randomly divided into two groups
(Figure 4).

The task of the two groups was identical,

but the order was changed to counterbalance and measure
contamination by memory and learning.

The dysfunctional

subjects were administered the Halstead-Reitan and the
WAIS-R as part of a neuropsychological evaluation at the
Veterans Administration Center,
conducted, for this experiment.
al

subjects were

prior to the testing

Only the non-dysfunction

administered

the

SILS

for

the

IQ

estimate.
Variables
The dependent variables in this study

include

the

following:
1.

Errors

in

the drawing process on

the

zero-,

single-, and double-density BIP paper.
2.

Errors

on

the multiple-choice tests,

zero-,

single-, and double-density BIP paper.
3.

The number

of correct responses on

the Visual-

Closure subtest of the ITPA.
The independent variables are:
1.

The density of the background interference lines

(zero, single, and double).
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Drawing
Dysfunctional
n-8
Non-Dysfunctional
n-8

Dysfunctional Group
n - 16

I______
Non-Dysfunclionel Group
n * 16

A
s
R s
a i
n a
d n
0 m
m •
n
t

Dysfunctional
n*8
Non-Dysfunctional
n-8

Figure 4.

MultipleChoice

FigureGround
Test

Standard

Standard

BenderGestalt

BenderGestalt

I Q Test

MultipleChoice

Drawing

Background
Interference
Procedure

FigureGround
Test

Background
Interference
Procedure

1/2 single
1/2 double
density

1/2 single
1/2 double
density

I Q Test

Drawing

M ultipleChoice

Background
Interference
Procedure

Background
Interference
Procedure

1/2 single
1/2 double
density

1/2 single
1/2 double
density

MultipleChoice

Drawing

Standard

Standard

BenderGestalt

BenderGestalt

Experimental Design.
>u

2.

The mode of administration (drawing or multiple-

choice) .
3.

Population or subject condition (dysfunctional

or non-dysfunctional).
Procedure for Data Analysis
The method of data analysis for this study used four
statistical

procedures:

Analysis of variance

(ANOVA),

Multiple regression, T-test, and correlational analyses.
Analysis of Variance
The

differences

between

mean

sc o r e s

for

the

preliminary analyses were

tested by the ANOVA method,

which

homogeneity of variance, and

assumes

independence
normality was

normality,
of

observations.

jeopardized by

The

assumption

the small

sample

of

size.

According to the Central Limit Theorem, when the sample
size becomes sufficiently large, the distribution of the
sample means approaches a normal distribution centered on
the true population mean.
study was
Central

32

and

The sample size in the present

did not meet

Limit Theorem.

were not too severe,

the

criterion

Nevertheless,

since the F-test

of

the

the consequences
is robust with

respect to violations of normality.
Homogeneity of variance is controlled when the cell
size for each category is equal or nearly equal.

In the
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present study, the number in each category was

16.

It

should be noted that analysis of variance is robust with
respect to violations of homogeneity of variance.
The

assumption

of

strongly emphasizing

independence

was

assured

that subjects not discuss

experience with other patients.

by

their

Only minimal information

about the nature of the study was given to each subject.
Operational Hypotheses and Procedures for Data Analysis
Preliminary Analyses
The following operational hypotheses will be tested
to evaluate the research hypotheses:
Hypothesis:
group will
drawing

It is predicted that the dysfunctional

commit

significantly m o r e

and multiple-choice

test

errors

than will

on

the

the non-

dysfunctional group.
Null

Hypothesis:

There is no difference in the

percentage of errors committed by the dysfunctional

and

the non-dysfunctional groups on the drawing and multiplechoice tests (Table 4).
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Table 4
Preliminary Analysis:

Null Hypotheses

Bender-Gestalt Drawing Administration
Non-Dysfunctional Group

Dysfunctional Group

Ho •
°r
Hn •
2*
Hn •
3*

Zero-density

*

Zero-density

Single-density

=

Single-density

Double-density

*»

Double-density

Bender-Gestalt Multiple-Choice Administration
Non-Dysfunctional Group

Dysfunctional Group
Hn .
4*
Hn •
5*
Hn •
6*

Zero-density

*

Zero-density

Single-density

=*

Single-density

Double-density

=*

Double-density

Alternate Hypothesis:

The dysfunctional group will

have higher adjusted mean scores
drawing and multiple-choice

(percent errors) on the

tests

than will

the non-

dysfunctional group.
Statistical

Analysis:

Analysis

of variance—

dependent variable equals each test score;

independent

variable equals groupness (1 or 2).
Hypothesis

(7):

The dysfunctional group will find

fewer figures on the figure-ground test than will the
non-dysfunctional group.
Null Hypothesis (7):

There is no difference between
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the percentage of errors committed by the dysfunctional
and non-dysfunctional groups on the figure-ground test.
Alternate Hypothesis
will

(7):

The dysfunctional

group

have a lower percentage of errors on the figure-

ground test than will the non-dysfunctional group.
Statistical

Analysis

(7):

Analysis of v a r i a n c e -

dependent variable equals each test score;

independent

variable equals groupness (1 or 2)•
Within-Group Statistics
Hypothesis:

The

greater

the

density

of

the

background interference lines, the greater the number of
errors made during

the drawing process or during the

multiple-choice test (Table 5).
Null Hypotheses:

There is no difference between the

mean number of errors on zero-,

single-,

and double

density paper during the drawing process.
There is no difference between the mean number of errors
on zero-,

single-,

and double-density paper during the

multiple-choice test.
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Table 5
Mean Score Analysis of the Effects of D e n s i t y Null Hypotheses
Bender-Gestalt Drawing Administration
Dysfunctional Group
Hn .
8*

Zero- * Single- = Double-Density
Non-Dysfunctional Group

H0 g !

Zero- * Single- = Double-Density

Bender-Gestalt Multiple-Choice Administration
Dysfunctional Group
Zero- = Single- = Double-Density
Non-Dysfunctional Group

"Oil1

Zero- » Single- * Double-Density

Alternate Hypothesis:

The mean number of errors on

zero-density paper will be
density paper.

less than that on single

The mean number of errors

on single

density paper will be less than that on double-density
paper.
Statistical

Analysis:

Correlated T-test

(one

tailed) with pairwise deletion of missing data.
Hypothesis

(12 & 13):

It is predicted that, the higher

the degree of impairment

(as measured by the Halstead-

Reitan

the dysfunctional

battery)

within

group,

the

greater the number of drawing and multiple-choice errors.
Null

Hypothesis

(12):

There

is no correlation
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between impairment index and drawing errors.
13) There is no correlation between impairment index and
multiple-choice errors.
Alternate Hypotheses

(12 & 13):

Impairment index

will positively correlate with errors in drawing and on
the multiple-choice test.
Statistical

Analysis

(12 & 13) :

Pearson product

moment coefficient using pairwise deletion of missing
data.
Hypothesis:

Those who do poorly on the multiple-

choice test are predicted to produce more errors on the
drawing test.
Null

Hypothesis:

There is no correlation between

errors on the multiple-choice

test and errors

on the

drawing test.
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Table 6
Correlational Analysis between the Bender MultipleChoice and Drawing Administrations—
Null Hypotheses
Dysfunctional Group
0 for the MC-zero

and Bender drawing-zero-density

Ho

•
14 *

Hn

•
15*

r = 0 for the MC-single and Bender drawingzero-densify

•

r = 0 for the MC-double and Bender drawing—
zero-density

Hn

16

r = 0 for the MC-zero

Hn

•
17 *

Hn

•
18 *

0 for the MC-single and Bender drawing—
single-density

Hn

.
19*

r = 0 for the MC-double and Bender drawing-single-density

H0

20

H_

s
.

21
Hn

*

.

22

*

0 for the MC-zero

and Bender drawingrr
single-density

and Bender drawing—
double-densxty

r = 0 for the MC-s ingle and Bender, drawing—
double-density
0 for the MC-double and Bender, drawing—
double-density
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Table 7
Correlational Analysis between the Bender MultipleChoice and Drawing Administrations—
Null Hypotheses
Non-Dysfunctional Group
H,
°23!

H

r = 0 for the MC-zero

and Bender drawing**
zero-denslty

°24S

r - 0 for the MC-single and Bender drawing—
zero-density

H,
°25J

r * 0 for the MC-double and Bender drawing—
zero-densicy

H

r = 0 for the MC-zero

°26!
H,

and Bender drawing—
single-density

°27I

r = 0 for the MC-single and Bender drawing—
single-density

°28!

r = 0 for the MC-double and Bender drawing—
single-density

H
H
°29!
H

r = 0 for the MC-zero

and Bender drawing-doub1e-dens ity

°30:

r » 0 for the MC-single and Bender drawing 7double-density

°311

r = 0 for the MC-double and Bender drawing—
doub1e-denslty

H

Alternate Hypothesis:

Errors on the multiple-choice

test will positively correlate with errors on the drawing
test.
Statistical

Analysis:

correlation coefficient

using

Pearson

product

pairwise

moment

deletion

of

missing data.
Hypothesis:

Subjects who perform more poorly on

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

double-density

than

on

single-density

drawing test are predicted

paper

on

the

to identify significantly

fewer objects on the figure-ground test.
Null

Hypothesis:

There is no correlation between

subjects who perform more poorly on double-density than
on

single-density

paper

on

the

drawing

test

and

identifying objects on the figure-ground test.

Table 8
Correlational Analysis
between the Bender Drawing Administrations
and the Figure-Ground Test
Dysfunctional Group

Non-Dysfunctional Group

Alternate Hypothesis:
will

negatively

Errors on the drawing test

correlate with the number of objects

identified on the figure-ground test.
Statistical
correlation

Analysis:

coefficient

Pearson

u sing

product moment

pairwise

deletion

of

missing data.
Hypothesis:
double-density

Subjects who perform more poorly on
than

multiple-choice

on

test

single-density
are

predicted

paper
to

on

the

identify

significantly fewer objects on the figure-ground test.
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Null Hypothesis:

There is no correlation between

subjects who perform more poorly on double-density than
on single-density paper on the multiple-choice test and
identification of objects on the figure-ground test.

Table 9
Correlational Analysis between the MultipleChoice Administration (Double-Density)
and the Figure-Ground Test
Dysfunctional Group

Non-Dysfunctional Group

Alternate Hypothesis:

Errors on the multiple-choice

test will negatively correlate with the number of objects
identified on the figure-ground test.
Statistical

Analysis:

correlation coefficient

Pearson

using

product

pairwise

moment

deletion

of

missing data.
Summary
Thirty-two subjects were used in this

study.

The

dysfunctional group consisted of patients from a Veterans
Administration hospital who had previously
Halstead-Reitan and the WAIS-R.

taken the

The non-dysfunctional

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

group

wa s

selected

population.

from

the

general

male

college

Double-density paper and a Bender-Gestalt

multiple-choice

test were created.

Each subject was

required to take a Bender-Gestalt drawing and multiplechoice test with various background densities as well as
figure-ground

test.

subjects were

given

Scale.

In addition,
the Shipley

non-dysfunctional

Institute

of Living

Four types of analyses were needed to test the 35

hypotheses proposed to account for the BIP effect

(Table

10).
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Table 10
Summary Chart of the Analysis Strategy
ANOVA or Multiple Regression -Preliminary
analysis examining between-group differences.
Independent Variables * Group, Age, and IQ
Dependent Variables
= Test scores
1
2
3
4
5
6
7

Bender Drawing--Zero-density
BIP Drawing— Single-density
BIP Drawing— Double-density
Bender Multiple-Choice— Zero-density
BIP Multiple-Choice— Single-density
BIP Multiple-Choice— Double-density
Figure-Ground Test

Correlated T-Test - Analysis of the
affects of density for within-group differences.
Bender Drawings
1
2
3

Zerovs. Single-density
Single- vs. Double-density
Zerovs. Double-density
Bender Multiple-Choice

1
2
3

Zerovs. Single-density
Single- vs. Double-density
Zerovs. Double-density
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Table 10 (continued)
Summary Chart of Analysis Strategy

Pearson Product Moment Correlation Coefficient Analysis of correlations on
variables within each group.
Dysfunctional Group Only
Bender Drawings
1
2
3

Impairment and Zero- density
Impairment and single-density
Impairment and Double-density
Bender Multiple-Choice

1
2
3

Impairment and Zero"
■
' **
*

density
'

_______ Dsyfunctional and Non-Dysfunctional Groups
Bender
Bender
Bender
Bender
Bender
Bender
Bender
Bender
Bender

Drawing—
Drawing—
Drawing—
Drawing—
Drawing—
Drawing—
Drawing—
Drawing—
Drawing—

Zero
Zero
Zero
Single
Single
Single*
Double
Double
Double

and
and
and
and
and
and
and
and
and

Multiple-Choice
Multiple-Choice
Multiple-Choice
Multiple-Choice
Multiple-Choice
Multiple-Choice
Multiple-Choice
Multiple-Choice
Multiple-Choice

Zero
Single
Double
Zero
single
Double
Zero
single
Double

Bender Drawing— Zero- density and Figure-ground
Bender Drawing— Single-density and Figure-ground
Bender Drawing— Double-density and Figure-ground
Bender Multiple-Choice— Zero- density and Figure-ground
Bender Multiple-Choice— Single-density and Figure-ground
Bender Mu 1tip 1e-Choice— Doub 1e-density and Figure-ground
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CHAPTER IV
DATA ANALYSIS
Introduction
The purpose of the study was to examine the effect
of drawing Bender-Gestalt designs on paper with random
lines.

In addition, clarification was

sought for the

relationship between the behavior of identifying common
objects

on a figure-ground

test

and

the

behavior

drawing on zero-, single-, and double-density paper.

of
The

effects of the independent variables, paper density, and
visual or graphomotor involvement were measured during a
single administration session for each subject.

The

dysfunctional group was selected from a Veterans Adminis
tration hospital patients who had previously undergone a
neuropsychological examination and were found to have an
impairment index greater than .5.

The non-dysfunctional

group was selected from the non-hospitalized individuals,
having

an education greater

than high

s chool.

All

subjects were right-handed males.
S u b jects

wh o

volunteered

for

this

study

were

randomly assigned to one of two subgroups, which differed
only in the order of presentation of the various tests
employed.
effects

The two subgroups were designed to measure the
of

the order

of

presentation

of

the

three

58
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versions of the Bender-Gestalt test.
hired

and

trained

according

to

to

score

Canter's

A pychologist was

the Bender-Gestalt

method.

All

data

tests
were

statistically analyzed on a Macintosh Plus computer using
the program Statfast (StatSoft, 1985).
Counterbalance— The Difference Between Groups 1 and 2
As previously
assigned

noted,

to either

all

subgroup

subjects were
1 or 2.

randomly

The difference

between the two subgroups was the order of presentation
of the tests
of

(Figure 4).

the Bender-Gestalt

examine

any effects

Due to multiple presentations

figures,

that might have

result of the common phenomenon,
Within the dysfunctional
subjects were
between age,

examined

I.Q.,

it was

necessary

occurred as

to
the

"learning to learn."

and non-dysfunctional groups,

for

significant

and Impairment index

significant differences were

detected

differences

(Table 11).
for

No

between-

subgroup differences within the dysfunctional or nondysfunctional groups.
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Table 11
Independent Sample T-Test Results
for Subject's Characteristics
between Subgroups 1 and 2
Dysfunctional Group
Group

Group
2

1
n2 = 8

nl * 8

n2 = 8

nl * 8

AGE

AGE
Ml *
49.75 M2 = 48.37
SI *
12.02 S2 = 11.36
t (14) = .235 p = .802

Ml »
35.12 M2 > 29.62
SI =
13.88 S2 * 8.02
t (14) * .970 p = .351
I.Q. Estimate

I.Q.
Ml =
87.25 M2 = 82.75
SI *
9.00 S2 = 11.63
t (14) = .87
p * .405

Ml ■
114.6 M2 = 117.0
SI *
7.5 S2 =
4.8
t (14) = -.75 p = .471

Impairment Index
Ml =
.82 M2 .89
SI =
.14 S2 =
.16
t (14) = -1.01 p = .330

Subjects were then examined between subgroups for their
performance on the Bender-Gestalt.
Table

12,

no

significant

As can be seen from

di f f e r e n c e s

were

detected

between groups within either the dysfunctional or nondysfunctional groups.

Therefore,

subgroups

1 and

2 in

both the dysfunctional and the non-dysfunctional groups
were combined.

The remaining statistics for this study
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are b a s e d

on

16

subjects

per

group,

with

a

total

population o£ 32.
Table 12
Independent Sample T-Test Results
for Subgroups to Determine the Effects
of Order on Test Administrations
Non-Dysfunctional Group

Dysfunctional Group

Subgroup

Subgroup

1

2

1

2

Bender MC / Bender MC

Bender MC / Bender MC

Ml 3 8.5
M2 3 8.625
SI 3 .535 S2 3 .744
t (14) 3 -.39 p 3 .71

Ml 3 6.75
M2 3 7.857
SI 3 3.11
S2 3 .991
t (14) 3 -.98 p 3 .35

BIP MC

/ BIP MC

Ml 3 8.0
M2 3 7.375
SI 3 1.195 M2 3 1.302
t (14) 3 1.0 p 3 .336
Bender / Bender
Drawing
Drawing
Ml 3 5.56 M2 3 2.625
SI 3 3.67 S2 3 2.178
t (14) 3 1.95 p 3 .069
BIP
/ BIP
Drawing
Drawing
Ml 3 7.98 M2 3 3.750
SI 3 5.63 S2 = 1.870
t (14) 3 2.02 p 3 .061

BIP MC

/ BIP MC

Ml 3 4.625 M2 3 5.375
SI 3 2.200 S2 3 1.188
t (14) 3 -.85 p 3 .42
Bender
Drawing

/ Bender
Drawing

Ml 3 19.50 M2 3 15.76
SI 3 10.76 S2 3 15.26
t (14) 3 .566 p 3 .59
BIP
Drawing

/ BIP
Drawing

Ml 3 26.59 M2 3 19.24
SI 3 17.62 S2 3 13.09
t(14) 3 .947 p 3 .36
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Rater Reliability
The scoring method used was developed by Canter
(1976) and was derived from a modification of the PascalSuttell system

(Pascal and Suttell,

1951).

The rater

hired for this study was trained in the Canter Method.
Three Bender and BIP drawings, provided by Canter, were
interspersed
scored.

throughout

The rater

the experimental

achieved

a

Canter's scores on the six tests.

data

to be

.77 c o r r e l a t i o n

with

Figure 5 graphically

illustrates the variability in scores.

Since the rater

agreed with 100% of Canter's final diagnoses, the Bender
and BIP scores are considered reliable.
Preliminary Analysis
Preliminary

analysis

of

the

data

examined

differences in scores between the dysfunctional and nondysfunctional groups.
all

Seven hypotheses were needed and

seven null hypotheses,

rejected.

However,

as originally stated, were

in each case, when the groups were

analysed with the additional independent variables, age
and I.Q., all differences were found to be insignificant.
II

0^:

There

is no difference in the percentage of

errors on the Bender-Gestalt drawing

administration—

zero-density— between the dysfunctional

and the non-

dysfunctional groups.
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16

Rater's Scores

15
14
13
12
11

10

9
8
7

6
5
4

3
2
1
0
0 1 2

3

4 5

6 7 8 9

10 11

Canter's Scores

Figure 5.

Scatter Plot Illustrating Rater vs.
Canter's Scores on Three Tests.
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Table 13
Analysis of Variance-Bender-Gestalt Drawing Administration—
Zero-Density
Effect

SS

Between Groups 9453.13
Within Groups 16093.75
25546.88
Total

df
1
30

MS
9453.13
536.46

F

P

17.62

.0001

As shown in Table 13, the F-ratio for the Between-Group
differences

was

17.62 with

a probability

of

.0001.

Therefore, the results of the preliminary investigation
allow for the rejection of the first null hypothesis.
A multiple regression analysis was used to identify
the proportion of variance between groups on the BenderGestalt drawing administration— zero-density— when age
and I.Q. were added as independent variables (Table 14).
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Table 14
Multiple Regression Analysis
for the Bender-Gestalt Drawing Administration—
Zero-Density
% Variance Accounted for
as Variable is Added

Independent
Variables
1.

I.Q.

2.

Age

3.

Group

42.97
3.22
.31

t = -. 406

p = .69

Analysis of Variance
SS
Regression
Residual
Total

1917.99
2206.66
4124.65

MS

df

P

639.33
78.81

3
28

8.11

p
.001

As can be seen from Table 14, due to multicollinearity,
"groupness" accounts for an insignificant amount of the
variance after I.Q. and age have been considered.
»02 :

There

is no difference in the percentage of

errors on the Bender-Gestalt drawing

administration—

single-density— between the dysfunctional and the nondysfunctional groups.
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Table 15
Analysis of Variance
Bender-Gestalt Drawing Administration—
Single-Density
Effect

df

SS

Between Groups
Within Groups
Total

2570.45
5335.55
7906.00

MS

1
30

F

2570.45
177.85

14.45

P
.001

The results of the analysis of variance in Table 15
were

significant.

The

F-ratio

associated probability of .001.

was

14.45,

with

an

Therefore, the second

null hypothesis was rejected.
Table 16
Multiple Regression Analysis
for the Bender-Gestalt Drawing Administration—
Single-Density
Independent
Variables
1.

I.Q.

2.

Age

3.

Group

% Variance Accounted for
as Variable is Added
53.79
.85
t = -1.99

5.65

p = .053

Analysis of Variance
SS
Regression
Residual
Total

4766.59
3139.41
7906.00

MS
1588.86
112.12

df

F

3
28

14.17
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p
.0001

As

shown in Table

16,

due to m u l t i c ol li n ea r it y ,

"groupness" accounts for an insignificant amount of the
variance after I.Q. and age have been considered.
H0 3 *

There

is no difference in the percentage of

errors on the Bender-Gestalt drawing

administration—

double-density— between the dysfunctional and the nondysfunctional groups.
Table 17
Analysis of Variance
Bender-Gestalt Drawing Administration—
Double-Density
Effect
Between Groups
Within Groups
Total

The

df

SS
1566.60
2892.08
4458.67

results

of

1
30

the

MS

F

1566.60
96.40

analysis

of

16.25

P
.001

variance

for

differences between groups on the Bender-Gestalt drawing
administration— double-density— revealed an F-value of
16.25, with an associated

.001 probability.

Therefore,

the third null hypothesis was rejected.
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Table 18
Multiple Regression Analysis
for the Bender-Gestalt Drawing Administration—
Double-Density
Independent
Variables

% Variance Accounted for
as Variable is Added
55.65

1.

I.Q.

2.

Age

2.00

3.

Group

3.35

t = -1.52

p = .14

Analysis of Variance
SS
Regression
Residual
Total

2639.67
1819.01
4458.67

MS

df

F

879.89
64.96

3
28

13.54

p
.0001

Table 18 illustrates that, due to multicollinearity,
"groupness" accounts for an insignificant amount of the
variance after I.Q. and age have been considered.
H0 .:
There is no difference in the percentage of
4
errors on the Bender-Gestalt multiple-choice administra
tion— zero-density— between the dysfunctional and the
non-dysfunctional groups.
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Table 19
Analysis of Variance
Bender-Gestalt Multiple-Choice Administration—
Zero-Density
Effect

SS

df

Between Groups 1543.21
Within Groups 10540.11
Total
12083.33

P

MS

1
30

1543.21
351.34

4.39

p
.042

As shown in Table 19, the P-ratio for the differences between groups was

4.39,

with a probability of

Therefore, the results of the ANOVA allow for the

.042.

rejection of the fourth null hypothesis.
Table 20
Multiple Regression Analysis for the
Bender-Gestalt Multiple-Choice Administration—
Zero-Density
Independent
Variables

% Variance Accounted for
as Variable is Added

1.

I.Q.

26.02

2.

Age

2.06

3.

Group

2.08

t = -. 911

p = .37

Analysis of Variance
SS
Regression
Residual
Total

3643.84
8439.49
12083.33

MS
1214.61
301.41

df

F

3
28

4.03
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p
.017

As

can be

linearity,

seen

from Table

"groupness"

20,

accounts

amount of the variance after

due

to multicol-

for an insignificant

I.Q.

and

age

have

been

considered.
:

There

is no difference in the percentage of

errors on the Bender-Gestalt multiple-choice administra
tion— single-density— between the dysfunctional and the
non-dysfunctional groups.
Table 21
Analysis of Variance
Bender-Gestalt Multiple-Choice Administration—
Single-Density
SS

Effect

df

Between Groups 5512.50
Within Groups 10175.00
15687.50
Total
The

P value

of

MS

1
30

16.25

for

5512.50
339.17

F
16.25

the A N O V A

P
.001

(Table

21)

produced a significance level of .001, which permitted
the rejection of null hypothesis 5.
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Table 22
Multiple Regression Analysis for the
Bender-Gestalt Multiple-Choice Administration—
Single-Oensity
Independent
Variables

% Variance Accounted for
as Variable is Added
53.43

1.

I.Q.

2.

Age

.64

3.

Group

.65

t » -. 637

p = .54

Analysis of Variance
SS
Regression
Residual
Total

As

seen

MS

8584.52
7102.98
15687.50

in Table

2861.51
253.68

22,

due

df

F

3
28

11.28

p
.0001

to m u l t i c o l l i n e a r i t y ,

"groupness" accounts for an insignificant amount of the
variance after I.Q. and age have been considered.
H0 , : There is no difference in the percentage of
6
errors on the Bender-Gestalt multiple-choice administra
tion— double-density— between the dysfunctional and the
non-dysfunctional groups.
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Table 23
Analysis of Variance
Bender-Gestalt Multiple-Choice Administration—
Doub1e-Density
Effect

df

SS

Between Groups 9453.13
Within Groups 16093.75
25546.88
Total

MS

F

9453.13
536.46

1
30

17.62

P
.0001

The results of the ANOVA in Table 23 indicate that
differences between the two groups were significant.
P-value of 17.62, with a probability of

.0001,

The

allowed

for the rejection of the sixth null hypothesis.

Table 24
Multiple Regression Analysis for the
Bender-Gestalt Multiple-Choice Administration—
Double-Density
Independent
Variables

% Variance Accounted for
as Variable is Added
40.48

1.

I.Q.

2.

Age

.08

3.

Group

.99

t =

.690

p = .50

Analysis of Variance
SS
Regression
Residual
Total

10614.48
14932.40
25546.88

MS
3538.16
533.30

df
3
28

F
6.63
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p
.002

As shown in Table

24, due to m u l t i c o l l i n e a r i t y ,

"groupness" accounts for an insignificant amount of the
variance after I.Q. and age have been considered.
H0 7 :

The

dysfunctional

group will

find

figures on the figure-ground test than will

fewer

the non-

dysfunctional group.
Table 25
Analysis of Variance—
Differences between Groups on the
Figure-Ground Test
SS

df

2016.13
1213.75
3229.88

1
30

Effect
Between Groups
Within Groups
Total

MS

F

2016.13
40.46

49.83

P
.0001

The mean score for the total number of figures found
on the figure-ground test by the dysfunctional group was
14.13 in contrast with a mean of 30.00 obtained by the
non-dysfunctional

group.

The results of the ANOVA in

Table 25 indicate that this difference was significant.
The F = 49.83, with a probability of

.0001, allows for

the rejection of the null hypothesis.
Within-Group Differences
Analysis

of

the

effects

of density

for within-group

differences requires four hypotheses and nine separate
correlated t-test calculations.

T-tests were conducted
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between scores obtained on zero- and single- density
paper, on single- and double-density paper, and on zeroand double-density paper.

If a statistical significance

was found between any one of these three combinations of
mean

scores,

the

following null

hypotheses

could be

rejected:
H0g& H o 9 : There is no difference between the mean
number of errors on zero-,

single-, and double- density

paper during the drawing process.
H0los H0ll:

There is no difference between the mean

number of errors on zero-,

single-, and double- density

paper during the multiple-choice test.
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Table 26
Correlated T-Test for the Density Effect
Bender-Gestalt Drawing Administration
GROUP
Dysfunctional

Non-Dys functiona1

Single

Single

Density

t ■ -2.94, p » .009

Zero

t * 1.78, p = .09
Double

Double
t * -.348, p = .729

Zero

t a -.49, p * .63
Double

Double
t ■

Single

3.40, p ■ .004

t * 1.50, p * 1.5

As indicated in Table 26, within the dysfunctional
group,

the t-tests

measuring mean differences between

errors on zero- and single-density paper was -2.94, with
a probability of

.009 significance

level, and between

errors on single- and double-density paper was 3.40, with
a probability of

.004 significance

null

8 was

hypothesis

dysfunctional

group,

all

rejected.

level.
Within

Therefore,
the

non-

t-tests calculated were non

significant, with probabilities greater than .05.
hypothesis 9 was, therefore, retained.
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Null

Table 27
Correlated T-Test for the Density Effect—
Bender-Gestalt Multiple-Choice Administration
GROUP
Dysfunctional

Single

Single

Density

t * -5.08, p = .0003

Zero

Double

Double

As

shown

in Table

g r o u p , the t-tests

27,

t * -3.5, p = .004
Double

t « -1.31, p - .2065

Single

t * -2.4, p * .02
Double

t * -4.82, p = .0004

Zero

Non-Dysfunctional

within

t a -.51, p a .622

the dysfunctional

measuring mean differences between

errors on zero- and single-, and zero- and double-density
paper were significant beyond the .05 significance level.
Within the non-dysfunctional group, the t-tests measuring
mean differences between errors on zero- and single-, and
zero- and double-density paper were beyond the .05 sig
nificance

level.

Therefore, null hypotheses 10 and 11

were rejected.
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Impairment and the Dependent Variables
Analysis
logical

for the relationship between neuropsycho

impairment

and

Bender-Gestalt

performance

required six correlations.
H° 1 2 :

T^ere

no correlation between impairment

index and drawing errors.
H 0^ :

There

is no correlation between impairment

index and multiple-choice errors.
Table 28
Correlations between Impairment Index
and Bender-Gestalt Errors
Bender-Gestalt Drawing Administrations
Density
Zero
Impairment
Index

r =
p =

Single
r =
p =

.134
.626

.184
.502

Double
r = -.056
p = .819

Bender-Gestalt Multiple--Choice Administrations
Density
Zero
Impairment
Index

As

Single

r = -.279
p = .296

shown

in

Table

r * -.017
p = .906

28,

impairment

Double
r =
p =

.132
.631

index did

not

correlate with either the drawing or the multiple-choice
administrations, regardless of density.

Therefore, null
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hypotheses 12 and 13 were retained.
Relationships between the Visual and the Visual-Motor
Correlational analysis between the multiple-choice
and drawing administrations

required 18 calculations.

Null hypotheses 14 through 22 pertain to the dysfunc
tional group, while null hypotheses 23 through 31 relate
to the non-dysfunctional group.
H°14

T^ rou9h H ° 3i !

Those who do poorly

on

the

multiple-choice test are predicted to produce more errors
on the drawing tests.
Table
revealed

29 was constructed as a result of the data
in

Table

30.

Table

30

is

intended

to

graphically display the consequences of null hypotheses
14 through 32.
Within the dysfunctional
null

hypotheses

dysfunctional

were

group

group,

rejected,
o nly

one

five of the nine

while

null

in

the

hypothesis

rejected.
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nonwas

Table 29
Correlation Matrix
Dysfunctional Group
Drawing
MultipleChoice

Zero

Single

Zero

r * .48
P = .050

r » .54
p » .028

r * .65
p * .007

Single

r = .34
P = .201

r » .61
p » .013

r * .58
p = .018

Double

r = .51
P = .043

r * .37
p 3 .155

r = .38
p * .144

Double

Non--Dysfunctional Group
Drawing
MultipleChoice

Zero

Single

Double

Zero

r * .47
P = .060

r - .09
p = .735

r * .59
p = .015

Single

r * .27
P = .314

r » .30
p » .250

r = .43
p = .091

Double

r = .24
P = .369

r = -.01
p = .902

r = .47
p * .066
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Table 30
Null Hypotheses— Correlation Matrix
Dysfunctional Group
Drawing
MultipleChoice
Zero

Zero
Hn

Single
Double

Hn

H0

Double

Single

. Reject
14 ’

H°17** Re^ect

. Retain
15'

Holg: Reject

H°21: Re^ect

Retain

Ho»»: Retain
22

16

: Reject

19

Reject

20

Non-Dysfunctional Group
Drawing
MultipleChoice
Zero

Zero
Hn

Single
Double

Hn

. Retain
23 *

Hn

. Retain
24 *

Ho

. Retain

Ho

H25

Double

Single

26
27
28

Retain

Ho_: Reject
29

Retain

Ho. : Retain
30
Ho

: Retain

31

: Retain

Relationships between the Visual-Motor, the Visual,
and the Figure-ground Performance
Analysis
Bender-Gestalt

of

the

and

correlational

data

the f i g u r e - g r o u n d

between

test

the

required

identifying those subjects who performed more poorly on

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

double-density
correlational

t han

on

single-density

analysis between the

density and figure-ground
conducted

for

both

the

scores.

paper

subjects'

and

a

double

Calculations were

dysfunctional

and

non-

dysfunctional groups.
The Visual-Motor

H02 2 : & h° 33 !

There

is no correlation

between

subjects who perforin more poorly on double-density paper
on

the

drawing

test

and

identifying

objects

on the

figure-ground tests.
Only 3 subjects

in the dysfunctional group and 4

subjects in the non-dysfunctional
poorly

on

the

double-density

group performed more
test.

Therefore,

correlational analyses could not be calculated/ and null
hypotheses 32 and 33 were retained.
The Visual

H ° 3 4 ! & H° 3 5 !

There

is no correlation

between

subjects who perform more poorly on double-density paper
on the multiple-choice test and identifying objects on
the figure-ground test.
Only one subject in the dysfunctional group and no
subjects in the non-dysfunctional group performed more
poorly

on

th e

double-density

test.

Therefore,

correlational analyses could not be calculated,

and null
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hypotheses 34 and 35 were retained.
Exploratory Analyses
Although no formal hypotheses were
the following data,

formulated

such information contributes to a

greater understanding of the BIP effect.
will

be

explored

between Verbal
I.Q.

(FI)

for

in this

section:

(VI), Performance

the

(PI),

Three areas
relationship

and Full

and the various Bender activities;

scale

a contin

uation of hypotheses 32 through 35, with less restricted
conditions

for analysis

and

an

item analysis of the

Bender-Gestalt multiple-choice test.
The Role of Intelligence
All

members

of the dysfunctional group were given

the Wechsler Adult Intelligence Scale-Revised.

While

intelligence was collected for this study to serve as a
covariate

in

correlational
about

the

the

statistical

analysis,

specific

analysis provided additional information

subjects1 behavior

on

the

various

tests

employed in this study.
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Table 31
Correlational Analysis between Intelligence
and the Tests Employed in this Study
Bender-Gestalt Multiple-Choice Administration
Zero-Density

Single-Density

Double-Density

VIQ

r ■ -.406
p * .115

r - -.495
p * .049

r - -.168
p - .540

PIQ

r = -.439
p » .086

r * -.626
p * .009

r * -.511
p = .041

FIQ

r * -.520
p = .037

r - -.670
p ■ .005

r » -.353
p x .177

Bender-Gestalt Drawing Administration
Zero-Density

Single-Density

Double-Density

VIQ

r = -.173
p = .528

r * -.527
p « .034

r x -.540
p = .029

PIQ

r ■ -.586
p = .016

r * -.735
p = .002

P

r » -.385
p = .138

r = -.703
p = .003

r = -.661
p = .005

FIQ

r - -.614
X .011

With the Bender-Gestalt multiple-choice administration,
Verbal

I.Q.

correlated with errors on only the single

density version, while Performance I.Q. correlated with
errors on both single- and double-density paper.

Full

Scale I.Q. correlated with errors on zero- and single
density paper.
istration, Verbal

With the Bender-Gestalt drawing admin
I.Q.

correlated with both errors on
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both single- and double-density paper;

Performance I.Q.

correlated with errors on all three versions;
Scale I.Q. correlated with errors

and Full

on both single- and

double-density paper.
Continued Analysis of the Figure-Ground Test
The ITP A visual-closures
this

study

to

investigate

subtest was
similarities

included

in

in behavior

between identifying figures on a figure-ground test and
the visual or visual-motor behavior of the various Bender
activities.
Null

hypotheses 32 and 33 stated that there is no

correlation between subjects who perform more poorly on
double-density paper on the drawing test and identifying
objects on the figure-ground test.

Since there were an

insufficient number of subjects who performed more poorly
on double-density

paper,
32

an

analysis

conducted.

Table

reveals

the

correlational

analysis between all

could

results

densities

not
of

be
the

and the

figure-ground test.
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Table 32
Correlational Analysis of Data between
the Bender-Gestalt Drawing Administration
and the Figure-Ground Test
Figure-Ground Test
Groups
Density

Dysfunctional

Non-Dysfunctional

Zero

r ■ -.66, p ■ .006

r = -.58, p = .017

Single

r » -.53, p a .032

r = -.17, p = .545

Double

r * -.45, p = .077

r » -.60, p = .013

Within the dysfunctional group, the percentage of errors
on

the

zero-

and

correlated with

single-density

the

number

paper

of objects

negatively

found

on

the

figure-ground test.
Null

hypotheses 34 and 35 stated that there is no

correlation between subjects who perform more poorly on
double-density paper on the multiple-choice
identifying objects on the figure-ground test.

test and
Unfortun

ately, there was an insufficient number of subjects who
met this qualification and analysis
pleted.

could not be com

Table 33 displays the results of the correla

tional analysis between all densities

and the figure-

ground test.
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Table 33
Correlational Analysis of Data between
the Bender-Gestalt Multiple-Choice Administration
and the Figure-Ground Test
Figure-Ground Test
Groups
Density

Dysfunctional

Non-Dysfunctional

Zero

r * -.37, p » .151

r » -.54, p = .031

Single

r = -.41, p = .112

r a -.26, p a .336

Double

r a -.41, p a .114

r a —.31, p a .240

Within the dysfunctional group there were no significant
correlations between the multiple-choice administration
and the figure-ground test.

Within the non-dysfunctional

group, only the zero-density administration significantly
correlated with the figure-ground test.
Item Analysis— The Multiple-Choice Test
The multiple-choice test was constructed from data
presented by Pascal

and Suttel,

1951.

The three most

common errors and the original Bender-Gestalt drawings
comprised the nine test questions (Appendix G ) .

Table 34

was constructed to show the percentage of endorsements
for each of the four options per question.

The letter

"z" has been placed next to the correct answer on zerodensity paper.

The letters "s" and "d" were placed next
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to the correct answers for the single- and double-density
options.
Among the most outstanding results of the multiplechoice test were the following:
identified by just over

Figure 5 was correctly

50% of the total population,

regardless of paper density.

Subjects within both the

non-dysfunctional and dysfunctional groups found Figure 6
more

difficult

density paper.

to

identify when

in

single

Within the dysfunctional group, subjects

answered questions with
paper,

embedded

81% accuracy on zero-density

60% accuracy on single-density paper,

accuracy on double-density paper.

and 50%

When a T-test was

applied to the percentage of correct responses on singleand double-density paper, no significant difference was
found (t(7) » .631, p ■ .5).
al group,

Within the non-dysfunction

subjects correctly answered 95%, 88%, and 85%

of the questions
paper respectively.

on zero-,

single-,

and double-density

A T-test conducted between the mean

number of errors on single- and double-density paper re
vealed an insignificant difference
.79).

Therefore,

(t(7)

* .244,

p =

based on the following T-tests,

the

figures were fairly evenly matched.
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Table 34
Bender-Gestalt Multiple-Choice Administration—
Item Analysis

Non-Dysfunctional Group

Dysfunctional Group

ure
•

Zero
Density

m
•

Single/ Double
Density

Zero
Density

Single/ Double
Density

•

Opt:Lons

•

Options

Options

Options

•

1

2

3

4

1

2

3

4

1

2

3

4

1

2

3

4

A

13

0

6

81z

6

0

0

94s

0

0

0

lOOz

0

0

0

100s

1

0

93z

0

6

13

87s

0

0

0

lOOz 0

0

0

100s 0

0

2

0

81z^ 12

6

6

56d 25

12

0

94z^

6

0

0

94d

0

6

3

81z

0

6

13

44s

0

0

88s

0

0

12

4

81z

0

6

13

12

lOOz 0

0

0

lOOd 0

0

5

0

12

31

56z

6

6

69z

0

0

44

56d

6

6

6

0

88z

6

7

0

6

13

81z^

8

0

0

88z 12

6

37

13

44d 25

19

0

38

50d

0

6

25

75

0

19s

0

0

0

lOOz

0

44

0

56s

6

0

38

56s

0

0

6

94z^

0

0

6

94s^

0

12

0

0

6

0

88d

6

50d 38

lOOz 0

lOOz 0

The Table above represents the percentage of responses for the four options
in e a c h q u e s t i o n (Appendix G) .
The underlined letter corresponds to the
density of paper is placed next to the correct answer.
00

oo

Summary
The data analyses for this

study required a wide

variety of statistical methods ranging from analysis of
variance to Pearson product correlational coefficients.
The

subgroups were

first examined to determine if any

confounding of the data occurred due to the order of
presentation or to the "learning to learn” phenomenon.
As there were no significant differences between the
subgroups within either the dysfunctional or non-dysfunc
tional groups, the data were combined, allowing the pre
liminary

analysis

to be conducted on group means and

adjusted group means.
quired

A preliminary analysis was re

in order to determine if there were significant

differences between the two groups.
through 7 were rejected

Null hypotheses

(Table 35),

1

allowing for the

remainder of the analyses to be conducted on within-group
differences.
The effects

of paper density were analyzed, and,

within the dysfunctional group there were statistically
s i g n ificant
densities.

differences

in errors

While unpredicted,

between

there was a significant

difference within the non-dysfunctional
multiple-choice test.
found between

the paper

group on the

No significant correlations were

impairment,

as measured on the Halstead-

Reitan neuropsychological test battery,
multiple-choice errors.

and drawing or

Eighteen null hypotheses were

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

used to test the differences between the subjects' visual
performance on the multiple-choice administrations and
visual-motor performance on the drawing administrations.
Table

35

displays

insufficient

the

number

final

of

results.

subjects

who

Due

to

qualified

an
for

analysis of null hypotheses 32 through 35, calculations
could

not be

conducted,

necessarily retained.

and

t hese

However,

hypotheses

were

the restrictions were

removed and an exploratory analysis was conducted.
Intelligence was

correlated with the two types of

test administrations and a number of significant negative
correlations were found.

A further examination of the

relationship between behavior on the figure-ground test
and behavior on the various Bender tests was made.

The

results revealed a greater correlation between the per
centage

of

errors

on

the drawing

administration

and

finding hidden figures on the figure-ground test than
between the multiple-choice and figure-ground tests.

The

percentage of responses per question on the multiplechoice test was examined.

There were no significant dif

ferences between the single- and double-density figures,
suggesting that
difficulty.

they were evenly divided according to

In general, with the exception of Figure 1

the non-dysfunctional group chose the correct option on
the multiple-choice administration a greater percentage
of the time, and showed a similar distribution of errors.
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Table 35
Summary of the Conclusions for the 35 Null Hypotheses
Area of
Exploration

Null
Hypotheses

Obtained
Results

Results
Expected

1 ....

Preliminary Analysis

o
3
4
5
6
7

Density Effects

....
....
....
....
....

8 ....

9 ....
1 0 ....
1 1 ....
Impairment and
Performance

1 2 ....
1 3 ....

Visual and the
Visual-Motor

1 4 ....
1 5 ....
1 6 ....
1 7 ....
1 8 ....
1 9 ....
2 0 ....
2 1 ....
2 2 ....

Dysfunctional
Group

Visual and the
Visual-Motor
Non-Dysfunctional
Group

2
2
2
2
2
2
2
3

3
4
5
6
7
8
9
0

....
....
....
....
....
....
....
....

3 1 ....
The Bender and the
Figure-Ground
Test

3 2 ....
3 3 ....

3 4 ....
3 5 ....
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CHAPTER V
SUMMARY, INTERPRETATIONS, AND CONCLUSIONS
The final chapter of the present study consists of a
general

summary,

a brief

critique

of

statistical

complications, and a statement regarding the generalizability of the results*

Interpretations of the results

are discussed in the following section.

Implications of

the data as they relate to the BIP-Bender Model and sug
gestions for future research also are presented.
Summary
A simple modification of the Bender-Gestalt Test
(BGT)

has enhanced its ability to differentiate organic

from non-organic patients and has even produced positive
results when applied to the differentiation of schiz
ophrenic patients
(1970)

(Horine & Fulkerson,

1973).

Yulis

attempted to show that the increased drive state

created by the background interference procedure (BIP) is
an important factor in producing the differential defect
for organics.

Adams

(1971) examined the importance of

background interference with regard to central versus
peripheral dimensions for the task performed.

He tried

to distinguish between the BIP's distracting or figureground qualities and concluded that, given his results,
92

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

the BIP is a unique task.
The present study evaluated whether the density of
the random lines contributed to the BIP's differential
power.

Background interference paper was developed that

was double the density of the original created by Canter
(1963).

A multiple-choice test was developed to examine

the effects of vision alone.

A figure-ground test was

used to examine similarities between figure-ground per
formance and the various Bender-Gestalt tasks.
This study did not attempt to contrast two popula
tions; rather, once a distinct difference was identified,
the BIP effect was analyzed within the two groups.

The

dysfunctional group was identified by the Halstead-Reitan
neuropsychological test battery.
from previous
group

from

Impairment

studies,
patients

as

This approach differed

which created an experimental
with

measured

regardless of diagnosis,

by

known

organic

cognitive

da m a g e .

dysfunction,

was used because the theory

underlying the investigation emphasized the cognitive
component in the drawing task.
Statistical Review and Generalizability of Results
The data
major

from this

analyses:

study were

analysis

of

subjected

variance,

to four
multiple

regression, T-test, and correlational statistics.

Every

attempt was made to control for violations of internal
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and external validity;

however,

the limited sample size

and the highly specific criteria for subject selection
resulted

in

variables.

multicollinearity

of

the

independent

According to Neter and Wasserman (1974),

When independent variables are correlated, the
r e g r e s s i o n c o e f f i c i e n t of any independent
variable depends on which other independent
variables are included in the model.
Thus, a
regression coefficient does not reflect any
inherent effect of the particular independent
variable on the dependent variable but only a
marginal or partial effect, (p. 252).
In addition,

they state that the effects

of multicol-

1inearity
do not inhibit the ability to obtain a good fit
nor does it tend to affect inferences about
mean responses or predictions of new observa
tions, provided these inferences are made with
in the region of observation,
(p. 341).
When multiple regression analyses were used in the
preliminary

investigation,

groupness accounted for an

insignificant portion of the variance when I.Q. and age,
both

highly

correlated

independent variables,

included in the regression model.
dependent

variables

were

However,

compared

significant differences were found.

were

when the

between

groups,

Therefore, because

of the selection process, it was not necessary to control
for intelligence and age during

statistical

analysis.

Once significant differences were fround between groups,
inferences about the data were restricted
responses

and

correlations

within

the

to the mean
population

selected.
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Generalizabi1ity
The

interpretation

and

generalizability

of

results are limited to the subjects of the study.
dysfunctional

group was

selected

population at the Veterans
Battle Creek, Michigan.

from an

the
The

in-patient

Administration Hospital

in

The non-dysfunctional group was

comprised of non-hospitalized individuals/ with more than
a high school education.

All of the subjects were right-

handed male volunteers.

Neither group originated from a

random

selection

Consequently/

from

the

the conclusions

general
of

this

population.
study

can

be

generalized only to veterans or educated male individuals
from the Midwest.

In addition, failure to reject (a Type

II

retain

error)

hypotheses
conclusions
thereby

or

to

is most

I error)

the null

likely the consequence of drawing

from data

reducing

(a T y p e

the

based

on a small

statistical

power

sample
of

all

size,
tests

employed.
Interpretation of Results
Null hypotheses 8 through 11 were concerned with how
each group coped with the density of the lines.

Within

the dysfunctional group, on the drawing administration of
the B G T , subjects created significantly more errors on
single than on either

zero- or double-density paper.

They produced approximately the same number of errors on
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both zero- and double-density paper.

This is graphically

represented in the lower half of Figure 6.

Within the

non-dysfunctional group, no significant differences were
found between

any combination of B6T

drawing administration.

The

scores

for the

ineffectiveness of double

density paper to generate more error may be accounted for
by a "practice effect."
(Table 12)

Even though a previous analysis

revealed no significant differences between

the two subgroups, a possibility exists that a Type
error occurred.

A Type

II

II error may also have been

committed through a retention of null hypothesis 8, due
to the low number of subjects in the dysfunctional group.
Finally, as will be discussed later, density may not be a
significant factor in the BIP effect.
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Drawing Administration

z
o

10
9
8
7
6
5
4
3
2
1
0

of

s
u
b
J
e
c
t
s

Non - Dysfunctional Group

10

so

ioo

^

10
o

so

100^- 10

so

too

Percent ..Errore
No.

10

Dysfunctional Group

9

of

8
7

S
u

b
j
e
c
t
s

6
5
4
3
2

I
0
10

50
Standard
Bender

Figure 6.

100

tr io

50
Single
Density

I0i

10

50

100

Double
Density

Frequency of Errors— Drawing Administration.
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On the multiple-choice administration (Figure 7)
within the dysfunctional group, significant differences
were found between the errors committed on zero-density
paper and those committed on single- and double-density
paper.

No significant difference was observed between

the errors on single- and double-density paper.
double-density paper yielded

10% more errors

While

than did

single-density paper, the errors had greater variability,
thus reducing statistical power in the T-test.

Within

the non-dysfunctional group, double-density paper yielded
the greatest number of errors; however,

no significant

difference was observed between the errors on single-and
double-density paper.

As in the drawing administration,

double-density paper may not have yielded significantly
more errors for the same reasons.
BGT and the Impairment Index
The

Halstead-Reitan

Impairment

Index

d id

not

correlate with BGT performance on either the drawing or
multiple-choice administrations.
Index was
appears

The mean Impairment

.86, with a standard deviation of

therefore,

moderately skewed

that

the dysfunctional

(-.459),

.15.

It,

group

was

resulting in a homogeneous

group which affected the correlational analysis— a factor
which

may

population.

be

accounted

for

by

the

small

sample

These results are in great contrast to those
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Multiple - Choice Administration
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7
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of
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Figure 7.
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Double
Density

Frequency of E r r o r s — Multiple-Choice
Administration.
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found by Lacks, Colbert, Harrow, and Levine

(1970), who

examined 63 male VA patients and found a .66
correlation

of

the

BGT

with

the

(p < .01)

Impairment

Index.

Lacks's et al. used the Hutt-Briskin scoring method and
discovered that the BGT correctly identified 74% of the
organic and 91% of the non-organic patients, in contrast
to the Impairment Index, which correctly diagnosed 64% of
the

non-organic

patients.

The Lacks'

et al.

study

differed from the present study in both the number of
subjects and the scoring system used.
The Visual and Visual-Motor
Eighteen
examine

the

statistical
relationship

multiple-choice

analyses

were

between

conducted

behavior

on

to
the

test and that on the various drawing

administrations.

While no significant differences were

found between the errors on single- and double-density
paper on either the multiple-choice or drawing tests, the
question still

remains as to whether visual

correlates with visual-motor behavior.
of significant findings,

behavior

Due to the lack

only the relevant analyses can

be discussed.
Within the dysfunctional group, errors produced on
zero-density paper on the multiple-choice test correlated
with those committed on all three types of the density
paper on the drawing

tests

(Tables

2 9 & 30) .

Errors

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

produced on single-density paper, multiple-choice test,
correlated with those committed on single- and double
density papers on the drawing tests.
dysfunctional

group,

tions were found.

no relevant,

Within the non-

significant correla

Thus, in light of the present data and

given the previously discussed reasons for committing
Type I and II errors, it appears that an increase in line
density

on the multiple-choice

test does

not reveal

behaviors on the drawing test that would not be predicted
from visual behavior on zero-density paper.
The BGT and the Figure-ground Test
As originally stated in null hypotheses 32 through
35,

the statistical

not be

completed.

analyses of these hypotheses could
However,

alternate

analyses

were

conducted to evaluate whether, in general, a correlation
existed between behavior on the figure-ground test and
behavior on the various Bender-Gestalt tests.

For the

drawing administrations within the dysfunctional group,
significant negative correlations were found for errors
on zero- and single-density paper and for errors on the
figure-ground test, indicating that if subjects committed
more errors on either of the BGTs they would find fewer
hidden figures.

Within the non-dysfunctional group, only

errors on zero-density paper correlated with errors on
the figure-ground test.

In concordance with the previous
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data,

it appears that the non-dysfunctional

group was

less affected by the paper density.
On the multiple-choice test for the non-dysfunction
al group,

only errors committed on zero-density paper

correlated with errors on the figure-ground

test.

It

seems clear from the data that visual performance on the
BGT, regardless of line density, did not correlate with
the figure-ground test.

In addition, neither Impairment

Index nor I.Q. correlated with behavior on the figureground test.
Intelligence and the Bender-Gestalt
For the dysfunctional group,
correlations

were

found

significant negative

between

errors

produced

single-density paper and Verbal, Performance,
Scale

I.Q.,

on both

administrations.

the drawing

and

on

and Full

multiple-choice

While only Performance I.Q. correlated

on the drawing test, only Full Scale I.Q. correlated on
the multiple-choice test.

These findings

suggest

that

behavior becomes more related to intelligence on Canter's
original BIP paper
(zero-density)
(1969)

(single-density)

paper.

The

than on the standard

data concur with

Yulis's

study, which indicated that I.Q. correlated with

BIP behavior -.65

(p < .01)

for his organic population.

Yulis also found a significant negative correlation of
-.42

(p < .05) with his non-organic group.

This was not
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surprising since I.Q. among the non-dysfunctional
in this study was highly skewed
115.8

and

a

Hellkamp,

standard

and Lottman

(-.954), with a mean of

deviation
(1971),

group

of

6.2.

Johnson,

using the Hutt-Briskin

scoring method, found a correlation between Bender errors
and intelligence of

-.59 among organics and -.53

among non-organics .

This correlation was not replicated

in the present study,
(p * .50).

in which the correlation was -.18

Johnson et al.

Briskin system

concluded

that

is relatively effective

the

Hutt-

in diagnosing

organicity only when used with patients

in the dull-

normal range of intellectual functioning.
The BIP-Bender Model
Diagnosticians
perceptual
neurological

have

disorders
damage.

placed

being
Yet,

heavy

emphasis

indicative

of

on

general

as popular as the Bender-

Gestalt is, it lacks an adequate theoretical explanation.
Koppitz's

(1964)

model was intended to explain visual-

motor development.

The BIP-Bender Model

(BBM)

suggests

that copying is a complex cyclical process.

The present

study

process

examined

the hypothesized

cyclical

creating a graduated series of complex tasks.
speculated

that

the

process

of reproducing

by

It was
a figure

occurs serially over time and that many comparisons are
made between the original and the developing copy.
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As

background interference increases so would the potential
for

creating

errors.
the

more

gestalts

and,

consequently,

more

A multiple-choice test was .developed to analyze

role

of

experiments

vision,

but

the

results

from previous

(Labrentz et al., 1976; Stoer et al.,

Zach & Kaufman,

1972)

1965;

suggested that a simple matching

task may involve only detection, while a more complicated
matching task may require a more complicated precess of
discrimination.
this

Complexity was operationally defined in

study as an increase in line density.

above data,

it appears that

created

by

Canter

effect.

Therefore,

single-density

(1963) , does

of

may

the

not

on

not enhance

significantly
This

add

is also evident

figure-ground

dysfunctional group,
err o r s

beyond

test.

the BIP

to

the

in the

Within

the

there were no correlations between

the multiple-choice administration

Bender-Gestalt, regardless of density,
ground test.

that

an increase in line density beyond

complexity of the task.
analysis

line density,

Given the

of

the

and the figure-

Within the same group, significant correla

tions were found between errors on the figure-ground test
and

those

on

zero-

and

drawing administrations.

single-density

paper

on

the

It appears that figure-ground

is a more complex task than that created by varying the
density of lines on paper.
An additional problem arises from the simplicity of
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the Bender-Gestalt

figures.

The nine figures have a

limited number of high-information areas (Locher & Worms,
1977).

Thus, perceptual memory, which was not assessed,

may

a contributing

be

dependent

on

the

fa c t o r .

design

alone

Complexity
or

on

the

may be

design

in

relation to its background.
In this

study a correlation between behavior on a

figure-ground task and behavior on both the standard and
the original BIP drawing administrations.
are contrary to Adams'

(1971)

These findings

study in which background

interference was found to create a unique behavior.

A

significant correlation was also found between the per
centage of errors on the multiple-choice test,
density

paper,

and

the

percentage

of

errors

densities on the drawing administration.

zero-

on

all

The relation

ship between visual and visual-motor performance concurs
with

the

findings

inconsistent

of

findings

Belleza
within

et

the

al.

(1979).

present

The

study w ere

representative of a lack of consensus in the literature
with respect to the relationship between the visual and
the visual-motor.

As

(1977) , as

the

long

as

suggested by Locher and Worms
relationship

functions remains unclear,

between

discrepancies

these

in research

findings will persist.
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Implications for Future Research
1.

It appears from the experimental results that an

increase in background density may not be sufficient to
constitute
useful

a significant

study

might

increase

analyze

background interference

the

in complexity.
effect

of

A

varying

lines with geometric patterns

(Figure 8}.
2.

Future research could investigate the relation

ship of perceptual memory and various perceptual deficits
to BIP performance.

Recommended

tests

are:

facial

recognition, visual organization, and spacial relations.
3.

A memory administration of the BIP could provide

additional information with respect to the BIP-Bender
Model.

The increased reliance on memory might make the

cyclical nature of the proposed perceptual process more
evident.
4.

If increasing the density of the background

interference lines does not constitute an increase
complexity,

perhaps

in

increasing the complexity of the

figures themselves might provide additional information.
No significant differences were found between Benton and
Bender figures when reproduced on background interference
paper (Crockett et al., 1983).

More complex figures such

as the Rey Complex Figure design could be selected.
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Figure 8.

Suggested Geometric Patterns for
Future Research.
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5.
examination

With any of the above experiments the direct
of

scanpaths

would

provide

immense

information about what is considered a high information
area

and how

the visual

process

conpensates

for the

increase in density.
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Appendix A
Adams' Paper used to Determine if Lines
Peripheral to the Drawing Area Would
have a Differential Effect
Source:

Adams, J.
(1971). Comparison of taskcentral and task-peripheral forms of the
Canter-BIP in diagnosing brain damage in
adults. Perceptual and Motor Skills.

33, 1259-1237.
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Appendix B
Controlling the 13 Threats to Internal Validity
Source:

Cook, T. D., & Campbell, 0. T.
(1979).
Quasi-Exerimentation: Design & analysis
for field settings. Boston, MA:
Houghton Mifflin.
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Threats

Precautions Taken

1) History

1)

2) Maturation

2) Single administration

3) Testing

3) Subgroups used to
measure effects of
practice.

4) Instrumentation

4) Bender designs rated
one at a time.
Reliability measures
taken periodically.

5) Statistical Regression

5) Single administration;
Subgroups used to
counterbalance effects.

6)

6) Within group subjects
were matched.

Selection

Single administration
of all tests.

7) Mortality

7) Single administration

8) Interactions with
Selection

8) Single administration

9) Ambiguity about the
direction o£ causal
influence.

9)

10) Diffusion or imitation
of treatment.

10)

11) Compensatory equal
ization of treatment.

11) No compensation given.

12) Compensatory rivalry
by respondents re
ceiving less desirable
treatments.

12) All subjects received
same treatment.

13) Resentful demoraliza
tion of respondents
receiving less de
sirable treatments.

13) Treatment was not
obtrusive.

Directionality of
effects specified.
Subjects asked not to
discuss tests with
anyone.
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Appendix C
Consent Form Designed According to Veterans Administra
tion Standards
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Information about The Role of Vision in Psychological Tests and Measures...
Participation Consent Form
This Study has been Reviewed and Approved by the Veterans Administration
Medical Center Battle Creek, Michigan
J u l y , 1985
This study is being conducted to determine the effects of vision
on psychological testing. Most psychological tests require the patient
to look at something. The psychologist makes decisions about the
patient's psychological makeup based on the given response. Under
standing the role vision plays in psychological tests may help to
better explain patient responses.
The testing for this study should not take longer than 40 minutes.
Some of the tests will require you to copy simple figures; others
will require you to identify simple figures by pointing.
The results of your participation in this study will be confidential;
all data will be coded and your name will be removed.
If you do
not choose to participate in this study, you will not be penalized
in any way. The primary researcher in this project is Michael Joseph
Ezzo, a psychology student and Ed. D. Candidate in Counseling and
Personnel at Western Michigan University.
Mr. Ezzo subscribes to
the Code of Ethics of the American Psychological Association as well
as the guidelines established by the Veterans Administration.
If you are willing to participate in this research, please sign
below with the understanding that you may withdraw at any time.
I,
^
voluntarily
choose to participate in the research project of Mr. Michael Ezzo.
I agree to participate in testing which will consist of psychological
measures. I understand that at any time I may stop the test or refuse
to have the test results used and that the results of these tests
will be kept confidential and will not be shared with anyone without
my permission.
Please Check One
( ) I am willing to participate in this Research Study.
( ) I am not willing to participate in this Research Study.
Please Sign Here
Subject's Signature

_____

Witness's Signature

_____

Witness's Signature

_____

Investigator's Signature

_____

Date
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Appendix D
Bender-Gestalt Figures
Source:

Bender, L.
(1938). A visual motor Gestalt
test and its clinical use. New York:
The
American Orthopsychiatric Association.
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Appendix E
Creating Double-Density Paper
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Appendix F
ITPA Visual Closure Strips
Source:

Kirk, S. A., McCarthy, J. J., & Kirk, W. D.
(1968).
Examiner's Manual:
Illinois Test
of Psycholinguistic Abilities (Revised ed).
Urbana, IL: University of Illinois Press.
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Appendix G
Bender-Gestalt Multiple-Choice Test
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